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PYRAZOLE DERIVATIVES AS INHIBITORS OF RECEPTOR TYROSINE KINASES 

Field of the invention 

The present invention relates to novel pyrazole derivatives, their pharmaceutical 
compositions and methods of use. In addition, the present invention relates to therapeutic 
methods for the treatment and prevention of cancers and to the use of these pyrazole 
derivatives in the manufacture of medicaments for use in the treatment and prevention of 
cancers. 

Background of the invention 

Receptor tyrosine kinases (RTK's) are a sub-family of protein kinases that play a 
critical role in cell signalling and are involved in a variety of cancer related processes 
includmg cell proHferation, survival, angiogenesis and metastasis. Currently up to 100 
different RTK's mcluding tropomyosin-related kinases (Trk's) have been identified. 

Trk's are the high affinity receptors activated by a group of soluble growth factors 
called neurotrophins (NT). The Trk receptor family has three members - TrkA, TrkB and 
TrkC. Among the NTs there are (i) nerve growth factor (NGF) which activates TrkA, (ii) 
brain-derived growth factor (BDNF) and NT-4/5 which activate TrkB and (iii) NTS which 
activates TrkC. Each Trk receptor contains an extra-cellular domain (Ugand binding), a 
trans-membrane region and an intra-cellular domain (including kinase domain). Upon binding 
of the ligand, the kinase catalyzes auto-phosphorylation and triggers downstream signal 
transduction pathways. 

Trk's are widely expressed in neuronal tissue during its development where Trk's are 
critical for the maintenance and survival of these cells. A post-embryonic role for the 
Trk/neurotrophin axis (or pathway), however, remains in question. There are reports showing 
that Trk's play important role in both development and fimction of the nervous system 
(Patapoutian, A. at al Current Opinion in Neurobiology, 2001, 11, 272-280). 

In the past decade, a considerable number of literature documentations linking Trk 
signalling with cancer have published. For example, while Trk's are expressed at low levels 
outside the nervous system in the aduU, Trk expression is increased in late stage prostate 
cancers. Both normal prostate tissue and androgen- dependent prostate tumours express low 
levels of Trk A and undetectable levels of Trk B and C. However, all isoforms of Trk 
receptors as well as their cognate ligands are up-regulated in late stage, androgen- 
independent prostate cancer. There is additional evidence that these late stage prostate cancer 
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cells become dependent on the Trk/neurotrophin axis for their survival. Therefore, Trk 
inhibitors may yield a class of apoptosis-inducing agents specific for androgen- independent 
prostate cancer (Weeraratna, A. T. et al TIte Prostate, 2000, 45, 140-148). 

Furthermore, very recent literature also shows that over-expression, activation, 
5 ampUfication and/or mutation of Trk's are associated with secretory breast carcinoma (Cancer 
Cell, 2002, 2, 367-376), colorectal cancer (Bardelli et al Science, 2003, 300, 949-949) and 
ovarian cancer (Davidson, B. et al Clinical Cancer Research, 2003, 9, 2248-2259). 

There are a few reports of selective Trk tyrosine kinase inhibitors. Cephalon described 
CEP-751, CEP-701 (George, D. et al Cancer Research, 1999, 59, 2395-2341) and other 
10 indolocarbazole analogues (WO0114380) as Trk inhibitors. It was shown that CEP-701 
and/or CEP75 1, when combined with surgically or chemically induced androgen ablation, 
offered better efficacy compared with mono-therapy alone. GlaxoSmithKline disclosed 
certain oxindole compounds as TrkA inhibitors in WO0220479 and WO0220513. Recently, 
Japan Tobacco reported pyrazolyl condensed cyclic compounds as Trk inhibitors 
15 (JP2003231687A). 

In addition to the above. Vertex Pharmaceuticals have described pyrazole compounds 
as inhibitors of GSK3, Aurora, etc. in WO0250065, WO0262789 and WO030271 11; and 
AstraZeneca have reported pyrazole compounds as inhibitors against IGF-1 receptor kinase 
(WO0348133). 
20 Summary of the invention 

In accordance with the present invention, the applicants have hereby discovered novel 
pyrazole compounds, or pharmaceutically acceptable salts thereof, which possess Trk kinase 
inhibitory activity and are accordingly usefiil for their anti-proliferation and/or proapoptotic 
(such as anti-cancer) activity and in methods of treatment of the human or animal body. The 
25 invention also relates to processes for the manufacture of said pyrazole compounds, or 

pharmaceutically acceptable salts thereof, to pharmaceutical compositions containing them 
and to their use in the manufacture of medicaments for use in the production of an 
anti-proliferation and/or proapoptotic effect in warm-blooded animals such as man. 

Also in accordance with the present invention the applicants provide methods of using 
30 such pyrazole compoimds, or pharmaceutically acceptable salts thereof, in the treatment of 
cancer. 

The properties of the compounds claimed in this invention are expected to be of value 
in the treatment of disease states associated with cell proliferation such as cancers (solid 
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tumours and leukaemia), fibroproliferative and differentiative disorders, psoriasis, rheumatoid 
arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, atheroma, 
atherosclerosis, arterial restenosis, autoimmune diseases, acute and chronic inflanunation, 
bone diseases and ocular diseases with retinal vessel proliferation. 
5 Furthermore, the compounds, or pharmaceutically acceptable salts thereof, of the 

invention are expected to be of value in the treatment or prophylaxis of cancers selected from 
oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical cancer, ewings tumour, 
neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer, colorectal cancer, prostate 
cancer, bladder cancer, melanoma, lung cancer - non small cell lung cancer (NSCLC), and 

10 small cell limg cancer (SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma 
and leukaemia; particularly ovarian cancer, breast cancer, colorectal cancer, prostate cancer 
and limg cancer - NSCLC and SCLC; more particularly prostate cancer; and more particularly 
hormone refractory prostate cancer. 
Detailed description of the invention 

1 5 Accordingly, the present invention provides a compound of formula (I): 




wherein: 

A is a direct bond or Ci.2alkylene; wherein said Ci.2alkylene may be optionally 
20 substituted by one or more R^; 

Ring C is carbocyclyl or heterocyclyl; 

W and R" are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, Ca-ealkenyl, 
C2.6allcynyl, Ci-ealkoxy, Ci-salkanoyi, Ci.6alkanoyloxy,7/-(Ci.6alkyl)amino, 
25 7V;iV-(Ci.6alkyl)2amino, Ci-ealkanoylamino, iV-(Ci.6alkyI)carbamoyl, 
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A';A^-(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
7/-(Ci.6alkyl)siilphamoyl, iy;iV-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R* and R'' independently of each other may be optionally substituted 
on carbon by one or more R^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R^; 

is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, C^ealkenyl, C2-6alkynyl, Ci^alkoxy, 
Ci^alkanoyl, Ci.6alkanoyloxy, Ar-(Ci.6alkyl)amino, iy;iV-(Ci.6alkyl)2amino, 
Ci-ealkanoylamino, iV"-(Ci.6aIkyl)carbamoyl, A';//-(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a 
wherein a is 0 to 2, Ci-ealkoxycarbonyl, Ar-(Ci.6alkyl)sulphamoyl, 

iV;7/-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
R^ may be optionally substituted on carbon by one or more R'"; and wherein if said 
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R"; 

is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, C].6alkyl, C2.6alkenyl, C2.6alkynyl, Ci-ealkoxy, 
Ci-ealkanoyl, Ci-galkanoyloxy, iV-(Ci^alkyl)amino, iy;7/-(Ci.6alkyl)2amino, 
Cuealkanoylamino, iV-(Ci.6alkyl)carbamoyl, A(;7V-(Ci^alkyl)2carbamoyl, C,.6alkylS(0)a 
wherein a is 0 to 2, Ci.6alkoxycarbonyl, A'^CCi.ealkyOsulphamoyl, 

7/,7*/-(Ci^alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
R^ may be optionally substituted on carbon by one or more R'^; and wherein if said 
heterocyclyl contains an -NH- moiety that nifrogen may be optionally substituted by a group 
selected from R'^; 

R^ is hydrogen or optionally substituted Ci.galkyl; wherein said optional substituents 
are selected from one or more R'''; 

R'andR^ are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, C2.6alkenyl, 
C2.6alkynyl, Ci.6alkoxy, Ci-6alkanoyl, Cj-ealkanoyloxy, //-(Ci-ealkyOamino, 
A';Ar-(Ci.6alkyl)2amino, Ci.6alkanoylamino, iV-(Ci.6alkyl)carbamoyl, 
iV,A'^(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
i\^-(Ci.6alkyl)sulphamoyl, JV,//-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R^ and R' independently of each other may be optionally substituted 
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on carbon by one or more R'^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R^^; 

or and together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocychc ring or a 5 or 6 membered heterocyclic ring wherein said ring is 
fused to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring 
may be further delocalised across the whole of the bicychc ring; and wherein said carbocyclic 
ring or heterocyclic ring may be optionally substituted on carbon by one or more R^'; and 
wherein if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R'*; 

n = 0, 1, 2 or 3; wherein the values of R^ may be the same or dififerent; 

R^R'^R",R",R>^R"andR" are independently selected from halo, nitro, cyano, 
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, 
C2.6alkenyl, Ca^alkynyl, Ci.6alkoxy, Ci.6alkanoyl, Ci.6alkanoyloxy, iV-(Ci.6alkyl)amino, 
iV;iV-(Ci.6alkyl)2amino, Ci.6alkanoylamino, iV-(Ci.6alkyl)carbamoyl, 
7/,A^-(Ci.6alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Cuealkoxycarbonyl, 
iV-(Ci.6alkyl)sulphamoyl, iy;A/'-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R\ R'°, R'^ r", r'^ r" and R^^ independently of each other may 
be optionally substituted on carbon by one or more R''; and wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from 
R^"; 

R',R",R",R^'',R"andR^« are independently selected from Ci-ealkyl, Ci^alkanoyl, 
Ci-ealkylsulphonyl, Ci.6alkoxycarbonyl, carbamoyl, iV-(Ci.6alkyl)carbamoyl, 
//;iV-(Ci.6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
R^ R", R^^ R'*, R'^ and R^** independently of each other may be optionally substituted on 
carbon by on or more R^'; 

R" and R^' are independently selected from halo, nitro, cyano, hydroxy, 
frifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, Ca-ealkenyl, 
C2.6alkynyl, Ci.6alkoxy, Ci-ealkanoyl, Ci.6alkanoyloxy, 7V-(Ci.6alkyl)amino, 
iy;iV-(Ci.6alkyl)2amino, Ci.6alkanoylammo, #-(Ci.6alkyl)carbamoyI, 
A^,Ar-(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
A/^(Ci.6alkyl)sulphamoyl, A/;Ar-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R^' and R^' independently of each other may be optionally 
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substituted on carbon by one or more R , and wherein if said heterocyclyl contains an -NH- 

moiety that nitrogen may be optionally substituted by a group selected from R^"*; 

R^' is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, 

amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 
5 acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, iV^methyl-7/-ethylamino, 

acetylamino, TV-methylcarbamoyl, 7/-ethylcarbamoyl, iV^iV-dimethylcarbamoyl, 

iV^AT-diethylcarbamoyl, AT-methyl-AT-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl, 

ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl, 

JV-methylsulphamoyl, iV^ethylsulphamoyl, iV.iV-dimethylsulphamoyl, iVIiV^diethylsulphamoyl 
10 or AT-methyl-T^-ethylsulphamoyl; and 

R^** is selected from Ci^alkyl, Ci-ealkanoyl, Ci^alkylsulphonyl, Ci-eaUcoxycarbonyl, 

carbamoyl, A''-(Ci^alkyl)carbamoyl, 7y,Ar-(Ci.6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, 

benzoyl and phenylsulphonyl; 

or a pharmaceutically acceptable salt thereof; 
1 5 with the proviso that said compound is not: 

5-bromo-N^-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 

5-chloro-N^-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 

5-bromo-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N''-(5-methyl-lH-pyrazol-3-yl)-2,4- 

pyrimidinediamine; 

20 5-chloro-N^-[l-(3-me%l-5-isoxazolyl)ethyl]-N^-(5-methyl-lH-pyrazol-3-yl)-2,4- 
pyrimidinediamine; 

5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[I-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; 
25 5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;or 
5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)ethyl]-2,4-pyrimidinediamine. 

In a fiirther aspect of the invention there is provided a compound of formula (la) 
wherein: 
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wherein: 

A is a valence bond or C1.2 alkyl; 

C is a Cs-paryl, Cs-gheteroaiyl, or Cs-gcycloalkyl ring; 

R' and R"* are H, optionally substituted CLgalkyl, optionally substituted cycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, or optionally substituted 
heterocycloalkyl; 

R is optionally substituted Ci.6alkyl, optionally substituted cycloalkyl, optionally 
substituted Ci-eether, optionally substituted Ci^amine; optionally substituted, optionally 
substituted Ci-eester, or optionally substituted Ci-eamide or R^ and C in combination form a 
fused 9 or 10 membered aryl optionally substituted with R^; 

R' is H, F, CI, Br, I, CF3, NH2, NO2, OH, OCF3, Ci.6alkyl, OCuealkyl, SCi.ealkyl, 
Nalkyl, SO2NH2, C(=0)Oa]kyl; 

R^ is H or optionally substituted Ci-ealkyl; 

R^ and R' are independently selected from: H, F, CI, Br, I, CF3, CN, NH2, NO2, OH, 
CH2OH, OCF3, Ci.6alkyl, OCi-6 alkyl, SC,.6 alkyl, SO2NH2, C(=0)OCi.6alkyl, Cj^aryl 
Cs-Cyheterocyclyl or R* and R' in combination form an optionally substituted fused 5 or 6- 
membered aryl or heteroaromatic ring, said heteroaromatic ring having at least one nitrogen, 
oxygen or sulfur atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 
sulfur atom or two nitrogen atoms wherein such fused ring is optionally substituted with R*; 

R* is H, F, CI, Br, I, CF3, CN, >e2, NO2, OH, CH2OH, OCF3, C,.6alkyl, 0C,.6 alkyl, 
SC1.6 alkyl, SO2NH2, C(=0)0Ci.6alkyl, C5.6aryl, C5-C7 heterocyclyl, optionaUy substituted 
Ci.6alkyl, optionally substituted cycloalkyl, optionally substituted d-eether, optionally 
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substituted Ci.6amiae; optionaUy substituted, optionaUy substituted Chester, or optionally 
substituted Ci-eamide. 

In a fiuAer aspect of the invention there is provided a compound of formula (I) 
wherein: 

5 A is a direct bond or Ci.zalkylene; wherein said Czalkylene may be optionaUy 

substituted by one or more R^^; 

Ring C is carbocyclyl or heterocyclyl; 

R^ and R* are independently selected from hydrogen, halo, nitre, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-salkyl, C2.6alkenyl, 
10 Ca-ealkynyl, Ci.6alkoxy, d^alkanoyl, Ci-ealkanoyloxy, iV-(Ci.6aIkyl)amino, 
iV.W'-CCi.ealkyOzamino, Ci.6alkanoylamino, A^-(Ci.6all{yl)carbamoyl, 
iV;iV-(Ci.6alkyl)2carbamoyl, Ci^alkylS(0)a wherein a is 0 to 2, Ci.6alkoxycarbonyl, 
^■-(C,^alkyl)sulphamoyl, A^iV-(Ci.6alkyl)2Sulphamoyl, C,.6alkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R' and R"* independently of each other may be optionaUy substituted 
on carbon by one or more R^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R^; 

R^ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Ci^alkyl, Cz-ealkenyl, Ca-eaftynyl, Ci.5alkoxy, 
C^aUcanoyl, CgaUcanoyloxy, 7V^-(Ci.6alkyl)amino, N,N-(Ci^alkyl}zainmo, 
20 CKsaUcanoylamino, Ar-(Ci.6aUcyl)carbamoyl, A^.Ar-(C,.6aUcyl)2carbamoyl, Ci.6alkylS(0)a 
wherein a is 0 to 2, Ci-eaUcoxycarbonyl, A^-(Ci.6aUcyl)sulphamoyl, 

i\^,iV-(Ci.6alkyl)2Sulphamoyl, Ci.6aUcylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
R^ may be optionally substituted on carbon by one or more R'°; and wherein if said 
heterocyclyl contains an -NH- moiety that nitrogen may be optionaUy substituted by a group 
25 selected from R"; 

is selected from halo, nifro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Cusalkyl, C^ealkenyl, Cj-salkynyl, CeaUcoxy, 
C,.6alkanoyl, C-eaUcanoyloxy, 7V^(Ci^alkyl)amino, Ar,iV-(Ci.6alkyl)2amino, 
Csalkanoylamino, iV-(C,.6aUcyl)carbamoyl, ;\^,7\^-(C,^alkyl)2carbamoyl, C,.6alkylS(0)3 
30 wherein a is 0 to 2, Ci-galkoxycarbonyl, iV^-(Ci.6alkyl)sulphamoyl, 

iV,iV-(C,^aUfyl)2Sulphamoyl, CLeaUcylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
R^ may be optionally substituted on carbon by one or more R^^; and wherein if said 
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heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R'^; 

is hydrogen or optionally substituted Cj-ealkyl; wherein said optional substituents 
are selected from one or more R'"*; 

and R' are independently selected from selected from hydrogen, halo, nitro, cyano, 
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, 
C2^alkenyl, Ca-ealkynyl, Ci.ealkoxy, Ci-ealkanoyl, Ci.6allcanoyloxy, A'-CCi.salkyOamino, 
A/;JV-(Ci^alkyl)2amino, Ci-ealkanoylamino, 7/-(Ci.6alkyl)carbamoyl, 
A/;iV-(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
iV-(Ci^alkyl)sulphamoyl, i\^,7V-(C].6alkyl)2Sulphamoyl, Ci.6alkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R^ and R^ independently of each other may be optionally substituted 
on carbon by one or more R^^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R'*; 

or R^ and R' together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocyclic ring or heterocychc ring wherein said ring is fiised to the pyrimidine 
of formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more r'"'; and wherein if said heterocyclic ring contains an 
-NH- moiety that nitrogen may be optionally substituted by a group selected from R' ^; 
n = 0, 1, 2 or 3; wherein the values of R^ may be the same or different; 
R^ R", R", R^'*, R*^, r" and R^^ are independently selected from halo, nitro, cyano, 
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.6alkyl, 
Ca-ealkenyl, C2-6alkynyl, Ci^alkoxy, Ci-ealkanoyi, Ci.6alkanoyloxy, Ar-(Ci.6alkyl)amino, 
Ar,Ar-(Ci.6aIkyl)2amino, Ci.6alkanoylamino, A''-(Ci.6alkyl)carbamoyl, 
jy;JV'-(Ci.6alkyl)2carbamoyl, Ci.6allcylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
iV-(Ci.6aIkyI)sulphamoyl, iV,iV-(C,.6alkyl)2SuIphamoyl, Ci^alkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R^ R'°, R'\ R^", r'^, r^' and R^^ independently of each other may 
be optionally substituted on carbon by one or more R'^; and wherein if said heterocyclyl 
contains an -NH- moiety that nifrogen may be optionally substituted by a group selected from 

R', R", R", R**, R^* and R^" are independently selected from Ci.6alkyl, Ci-ealkanoyl, 
Ci.6alkylsulphonyl, Ci-ealkoxycarbonyl, carbamoyl, jV-(Ci.6alkyl)carbamoyl, 
A'iiV-CCi.ealkyOcarbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
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r', R", R", R'^ R'* and R^** independently of each other may be optionally substituted on 
carbon by on or more R^'; 

and R^^ are independently selected from halo, nitro, cyano, hydroxy, 
trifluoromethoxy, anuno, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, Ca-ealkenyl, 
Ca-ealkynyl, Ci^alkoxy, Ci-ealkanoyl, Ci-galkanoyloxy, Ar-(Ci.6alkyl)amino, 
//;A^-(Ci.6alkyl)2amino, Ci-ealkanoylamino, iV^(Ci.6alkyl)carbamoyl, 
iV;iV-(Ci-6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci.6alkoxycarbonyl, 
//-(Ci.6alkyl)sulphamoyl, iV;i\r-(Ci.6alkyl)2Sulphamoyl, Ci.6alkylsiilphonylamino, carbocyclyl 
or heterocyclyl; wherein R'' and R^' independently of each other may be optionally 
substituted on carbon by one or more R^^; and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by a group selected from R^"; 

is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, 
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, //-methyl-AT-ethylamino, 
acetylammo, iV^methylcarbamoyl, iV-ethylcarhamoyl, iVIA'-dimethylcarbamoyl, 
A';iV-diethylcarbamoyl, iV^methyl-A/'-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl, 
ethylsnlphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl, 
i\^-methylsulphamoyl, iV-ethylsulphamoyl, AT.JV-dimethylsulphamoyl, ^;Ar-diethylsulphamoyl 
or iV-methyl-AT-ethylsulphamoyl; and 

R^"* is selected from Ci-ealkyl, Ci^alkanoyl, Ci-ealkylsulphonyl, Ci-ealkoxycarbonyl, 
carbamoyl, A/'-(Ci.6alkyl)carbamoyl, iV;7/-(Ci.6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, 
benzoyl and phenylsulphonyl; 
or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not: 

5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-bromo-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N''-(5-methyl-lH-pyrazol-3-yl)-2,4- 
pyrimidinediamine; 

5-chloro-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N''-(5-rae%l-lH-pyrazol-3-yl)-2,4- 
pyrimidinediamine; 

5-bromo-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-lvr*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyI)ethyl]-2,4-pyrimidinediamine; 
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5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidme 
5-bromo-N''K5-me11iyl4H-pyrazol-3-yl)-N^-[l-(2-pyridinyl)ethyl]-2,4-pyrimidin 

Preferred values of the variable groups contained in formula (I) are as follows. Such 
values may be used, where appropriate, with any of the definitions, claims or embodiments 
defined hereinbefore or hereinafter. 

A is a direct bond. 

A is Ci.2alkylene. 

A is Ci.2alkylene optionally substituted by one or more R^^. 

Ring C is carbocyclyl. 

Ring C is heterocyclyl. 

Ring C is phenyl or thienyl. 

Ring C is phenyl. 

Ring C is thienyl. 

Ring C is thienyl, pyridyl, thiazolyl. 

Ring C is thien-2-yl, pyrid-2-yl, thiazol-2-yl. 

Ring C is phenyl or thien-2-yl. 

Ring C is phenyl, thienyl, pyridyl, thiazolyl. 

Ring C is phenyl, thien-2-yl, pyrid-2-yl, thiazol-2-yl. 

Ring C is not pyridyl or isoxazolyl. 

Ring C is not pyrid-2-yl, pyrid-3-yl or isoxazol-5-yl. 

Ring C and (R^)n together are 4-fluorophenyl. 

R' is selected from hydrogen, Ci-ealkyl, Ci-ealkoxy, iV,i\^(Ci.6alkyl)2amino, 
Ci.6aIkylS(0)a wherein a is 0 or carbocyclyl; wherein R' may be optionally substituted on 
carbon by one or more R^; wherein 

R* is selected from halo or carbocyclyl. 

R' is selected from hydrogen, Ci-ealkyl, Ci-ealkoxy, iV,Ar-(Ci.6aIkyl)2amino, 
Ci.6aIkylS(0)a wherein a is 0 or carbocyclyl. 

R' is selected from hydrogen, methyl, ethyl, isopropyl, ^-butyl, methoxy, ethoxy, 
propoxy, isopropoxy, sec-butoxy, dimethylamino, methylthio or cyclopropyl; wherein 

R is selected from fluoro, cyclopropyl or phenyl. 

R' is selected from hydrogen, methyl, ethyl, t-butyl, methoxy, ethoxy, dimethylamino, 
methylthio or cyclopropyl. 
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R' is selected from hydrogen, methyl, ethyl, isopropyl, f-butyl, trifluoromethyl, 
cyclopropylmethyl, benzyl, methoxy, ethoxy, propoxy, isopropoxy, sec-butoxy, 
dimethylamino, methylthio or cyclopropyl. 

is selected from hydrogen, methyl, ethyl, t-butyl, methoxy, dimethylamino, 
5 methylthio or cyclopropyl. 

R' is cyclopropyl. 
R"* is hydrogen. 
R^ is selected from Ci-ealkyl. 
R^ is selected from methyl, ethyl or isopropyl. 
10 R^ is selected from Ci-ealkyl; wherein R^ may be optionally substituted on carbon by 

one or more R^°. 

R^ is selected from methyl, ethyl or isopropyl; wherein R^ may be optionally 
substituted on carbon by one or more R^". 

R^ is selected from Ci^alkyl; wherein R^ may be optionally substituted on carbon by 
15 one or more R'"; 

R'" is selected from halo, hydroxy, carboxy, amino, Ci-ealkoxy, 
A^,Ar-(Ci.6alkyl)2amino, Ci.6alkanoylamino,i\r-(Ci^alkyl)carbamoyl, 
Ar,iV-(Ci.6alkyl)2carbamoyl or heterocyclyl; wherein R^" may be optionally substituted on 
carbon by one or more R'^; and wherein if said heterocyclyl contains an -NH- moiety that 

20 

20 nifrogen may be optionally substituted by a group selected from R ; 
R^^ is selected from hydroxy or Ci^aUcoxy; 
R^" is selected from Ci-eallcyl. 

R^ is selected from Ci-eallcyl; wherein R^ may be optionally substituted on carbon by 
one or more R'"; wherein 
25 R"* is selected from hydroxy, carboxy, Ci-ealkoxy, iV;7V^(Ci.6alkyl)2amino or 

heterocyclyl; wherein R'° may be optionally substituted on carbon by one or more R"; and 
wherein if said heterocyclyl contains an -hfH- moiety that nitrogen may be optionally 
substituted by a group selected from R ; 

R^" is selected from Ci-ealkyl; and 
30 R'^ is selected from hydroxy or Ci.salkoxy. 

R^ is selected from methyl, ethyl or isopropyl; wherein R^ may be optionally 
substituted on carbon by one or more R^°; 
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R^" is selected from fluoro, hydroxy, carboxy, amino, methoxy, dimethylamino, A^- 
methyl-iV^ethylamino, acetylamino, iV-methylcarbamoyl,iV-ethylcarbamoyl, 
iV;iV-dimethylcarbamoyl, pyrrolidin-l-yl, piperazinyl or morpholino; wherein may be 
optionally substituted on carbon by one or more R^^ and wherein if said piperazinyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^"; 

R'' is selected from hydroxy or methoxy; 

R'^° is selected from methyl. 

R is selected from methyl, ethyl or isopropyl; wherein R^ may be optionally 
substituted on carbon by one or more R'°; wherein 

R'" is selected from hydroxy, carboxy, methoxy, iV-methyl-TZ-ethylamino, 
diethylamino, pyrrolidinyl, piperazinyl or morpholinyl; wherein R*" may be optionally 
substituted on carbon by one or more R^'; and wherein said piperazinyl may be optionally 
substituted on nitrogen by a group selected from R^°; 

R^" is selected from methyl; and 

R^' is selected from hydroxy or methoxy. 

R^ is selected from methyl, ethyl or isopropyl; wherem R^ may be optionally 
substituted on carbon by one or more r'"; wherein 

R'° is selected from hydroxy, carboxy, methoxy, iV-methyl-iV-ethylamino, 
diethylamino, pyrrolidin-l-yl, piperazin-l-yl or morpholino; wherein R'° may be optionally 
substituted on carbon by one or more R^^; and wherein said piperazinyl may be optionally 
substituted on nitrogen by a group selected from R^°; 

R^° is selected from methyl; and 

R'^ is selected from hydroxy or methoxy. 

R^ is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl, 
aminomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1- 
carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-[iV-methyl-A^- 
(2-methoxyethyl)amino]ethyl, 2-[A^-methyl-iV-(2-hydroxyethyl)amino]ethyl, 2-(N- 
methylcarbamoyl)ethyl, 2-[A/^-(2-hydroxyethyl)carbamoyl]ethyl, 2-{N,N- 
dimethylcarbamoyl)ethyl, 2-moipholinoethyl, 2-pyrrolidin-l-ylethyl or2-(l-methylpiperazin- 
4-yl)ethyl, 1 -methyl-2-hydroxyethyl. 

R is selected from methyl; wherein R^ may be optionally substituted on carbon by 
one or more R^°; wherein 

R'° is selected from hydioxy. 
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is selected from halo, nitro, Ci-ealkyl or Ci-ealkoxy; wherein may be optionally 
substituted on carbon by one or more R^^; wherein 
R*^ is selected from halo. 
R^ is selected from halo, nitro or Ci-salkoxy. 
5 R^ is selected from fluoro, nitro, methyl or methoxy; wherein R^ may be optionally 

substituted on carbon by one or more R'^; whereta 
R^^ is selected from fluoro. 

R^ is selected from fluoro, nitro, trifluoromethyl or methoxy. 
R^ is selected from fluoro, nitro or methoxy. 
10 R^ is selected from fluoro. 

R^ is hydrogen. 
R^ is Ci-ealkyl. 

R^ is optionally substituted Ci^alkyl; wherein said optional substituents are selected 
from one or more R'**. 

15 R^ is hydrogen or optionally substituted Ci ^alkyl; wherein said optional substituents 

are selected from one or more R*'*; wherein 
R^'* is selected from hydroxy. 

R^ is hydrogen, methyl or optionally substituted ethyl; wherein said optional 
substituents are selected from one or more R^'*; wherein 
20 R'" is selected from hydroxy. 

R^ is hydrogen or optionally substituted ethyl; wherein said optional substituents are 
selected from one or more R''*; wherein 
R^'' is selected from hydroxy. 
R^ is hydrogen, methyl or 2-hydroxyethyl. 
25 R^ is hydrogen or 2-hydroxyethyl. 

R^ is hydrogen. 

R* and R' are independently selected from hydrogen, halo, nifro, cyano, amino, 
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, 
Ca-ealkenyl, Ca-ealkynyl, Ci-ealkoxy, Ci^alkanoyl, Ci-ealkanoyloxy, iV-(Ci.6alkyl)amino, 
30 iV,Ar-(Ci.6alkyl)2amino, Ci.6alkanoylamino,iV-(Ci.6alkyl)carbamoyl, 

iV,Ar-(Ci.6alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, C^alkoxycarbonyl, 
iV-(C].6alkyl)sulphamoyl, iV;iV-(Ci.6all£yl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R^ and r' independently of each other may be optionally substituted 
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on carbon by one or more R^^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R'*. 

R^ and R' are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cuealkyl, C2.6alkenyl, 
Ca-ealkynyl, Ci.6alkoxy, Ci.6alkanoyl, Ci.galkanoyloxy, A'^(Ci.6alkyl)amino, 
MAr-(C].6alkyl)2amino, Ci-ealkanoylamino, iV-(Ci.6alkyl)carbamoyl, 
iV;iV-(Ci^alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci.6alkoxycarbonyl, 
i\r-(Ci.6aUjyl)sulphamoyl, iy;A/'-(Ci.6alkyl)2Sulphamoyl, Ci.6alkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R* and R' iadependently of each other may be optionally substituted 
on carbon by one or more R*^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R^^. 

R* and r' are independently selected from hydrogen, halo, Cuealkyl, 
iV-(Ci^alkyl)amino, A''-(Ci^alkyl)carbamoyI or Ci.6alkoxycarbonyl; wherein R* and R'' 
independently of each other may be optionally substituted on carbon by one or more R'^ 

R* and R^ are independently selected from hydrogen, halo, nitro, cyano, amino, 
Ci-ealkyl, i\^-(Ci.6alkyl)amino, A^^A'^CCi.ealkyOzamino, iV^-(Ci^alkyl)carbamoyl, 
Ci^alkoxycarbonyl or heterocyclyl; wherein R* and R' independently of each other may be 
optionally substituted on carbon by one or more R'^; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^^. 

R andR are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
methylamino, ethylamino, propylamino, A'^(ethyl)carbamoyl, methoxycarbonyl, 
ethoxycarbonyl or butoxycarbonyl; wherein R* and R' independently of each other may be 
optionally substituted on carbon by one or more R'^. 

R* and R' are independently selected from hydrogen, fluoro, chloro, bromo, nifro, 
cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino, 7/-methyl-7/-propylamino, TZ-ethylcarbamoyl, methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, morpholino, pyrrolidinyl or piperazinyl; wherein R* and R' 
independently of each other may be optionally substituted on carbon by one or more R'^; and 
wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from 

R* and R' are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
ethylamino, propylamino, Ar-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or 
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butoxycaxbonyl; wherein and independently of each other may be optionally substituted 
on carbon by one or more R'^. 

R^ and r' together with the pyrimidine bond to which they are attached form a 5 or 6 
membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused 
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may 
be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring 
or heterocycHc ring may be optionally substituted on carbon by one or more R^'; and wherein 
if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted 
by a group selected from R^*. 

R* and R' together with the pyrimidine bond to which they are attached form a 5 or 6 
membered carbocyclic ring or heterocyclic ring wherein said ring is fused to the pyrimidine of 
formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more R"; and wherein if said heterocyclic ring contains an 
-Wi- moiety that nitrogen may be optionally substituted by a group selected from R'^. 

R* and R' together with the pyrimidine bond to which they are attached form a 5 or 6 
membered carbocyclic ring or heterocyclic ring wherein said ring is fused to the pyrimidine of 
formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more R". 

R andR together with the pyrimidine to which they are attached form a bicyclic ring 
selected from quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8- 
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-if|pyrimidinyl or 5,6,7,8- 
tetrahydro-pyrido[3,4-(/]pyrimidinyl; and wherein said bicyclic ring may be optionally 
substituted on carbon by one or more R"; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3- 
d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-c(]pyrimidinyl or 5,6,7,8-tetrahydro-pyrido[3,4- 
d]pyrimidinyl may be optionally substituted on nitrogen by a group selected from R'l 

R and R together with the pyrimidine to which they are attached form quinazolinyl, 
thieno[3,2-d]pyrimidmyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl; and wherein said quinazolinyl, 
thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl may be optionally substituted on 
carbon by one or more R^'. 
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R and R are independently selected from hydrogen, halo, nitro, cyano, amino, 
Ci-ealkyl, Ar-(Ci.6alkyl)amino, 7V;i\/^(Ci.6alkyl)2amino, i\/-(Ci.6alkyl)carbamoyl, 
Ci-ealkoxycarbonyl or heterocyclyl; wherein R^ and R^ independently of each other may be 
optionally substituted on carbon by one or more R^^; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'*; 

or R^ and R' together with the pyrimidine bond to which they are attached form a 6 
membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fiised 
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may 
be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring 
or heterocyclic ring may be optionally substituted on carbon by one or more R'^; and wherein 
if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted 
by a group selected from R^^. 

RSndR' are independently selected from hydrogen, halo, Ci-ealkyl, 
iV-(Ci.6al]syl)amino, i\/-(Ci^alkyl)carbamoyl or Ci-ealkoxycarbonyl; wherein R^ and R' 
independently of each other may be optionally substituted on carbon by one or more R'^; 

6 7 

or R and R together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocycUc ring or heterocyclic ring wherein said ring is fiised to the pyrimidine 
of formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more R". 

R^ and R' are independently selected from hydrogen, fluoro, chloro, bromo, nitro, 
cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino, iV-methyl-7V^propylamino, iV-ethylcarbamoyl, methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, morpholino, pyrrolidinyl or piperazinyl; wherein R^ and R' 
independently of each other may be optionally substituted on carbon by one or more R^^; and 
wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from 
R'«; 

or R^ and R' together with the pyrimidine to which they are attached form a bicyclic 
ring selected from quinazolinyl, fliieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8- 
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-<]pyrimidinyl or 5,6,7,8- 
tetrahydro-pyrido[3,4-cr|pyrimidinyl; and wherein said bicyclic ring may be optionally 
substituted on carbon by one or more R"; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3- 
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d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-cr]pyrimidinyl or 5,6,7,8-tetrahydro-pyrido[3,4- 
(/Jpyrimidinyl may be optionally substituted on nitrogen by a group selected from R^^. 

and R'' are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
methylamino, ethylamino, propylamino, i\^(ethyl)carbamoyl, methoxycarbonyl, 
5 ethoxycarbonyl or butoxycarbonyl; wherein R^ and R' independently of each other may be 
optionally substituted on carbon by one or more R^^; 

or R* and R' together with the pyrimidine to which they are attached form 
quinazolinyl, thieno[3,2-d]pyrumdinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, 
li?-pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl; and wherein said quinazolinyl, 
10 thieno[3,2-d]pyrimidmyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 

pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrtmidinyl may be optionally substituted on 
carbon by one or more R'^. 

R* and R' are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
ethylamino, propylamino, iV-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or 
1 5 butoxycarbonyl; wherein R^ and R' independently of each other may be optionally substituted 
on carbon by one or more R'^; 

or R^ and R' together with the pyrimidine to which they are attached form 
quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, 
l//-pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl; and wherein said quinazohnyl, 
20 thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 

pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl may be optionally substituted on 

17 

carbon by one or more R . 

R* and R' are independently selected from hydrogen, halo, nitro, cyano, amino, 

Ci-ealkyl, iV-(Ci.6alkyl)amino, iy;iV-(Ci.6alkyl)2amino, iV-(Ci.6alkyl)carbamoyl, 
25 Ci-ealkoxycarbonyl or heterocyclyl; wherein R^ and R^ independently of each other may be 

optionally substituted on carbon by one or more R'^ and wherein if said heterocyclyl contains 

an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^^; 
or R^ and R' together with the pyrimidine bond to which they are attached form a 6 

membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused 
30 to the pyrimidine of formula (I); wherein tiie double bonds of the resulting bicyclic ring may 

be further delocalised across the whole of the bicycUc ring; and wherein said carbocyclic ring 

or heterocycUc ring may be optionally substituted on carbon by one or more R' ■'; and wherein 
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if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted 
by a group selected from R'*; 

R^^ is selected from halo, hydroxy, amino, Ci.6alkoxy, iy;iV-(Ci.6alkyl)2amino, 
carbocyclyl or heterocyclyl; wherein R'^ may be optionally substituted on carbon by one or 
more R'^; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R^"; 

R" is selected from halo, Ci-ealkyl or Cj^alkoxy; wherein R" may be optionally 
substituted on carbon by one or more R*'; 

R'* is selected from Cj^aUcyl; 

R'^ is selected from Ci.6alkanoyl; 

R'' is selected from halo, hydroxy, Ci.6alkoxy or heterocyclyl; and wherein if said 
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R^'*; 

R^" is selected from CLgalkyl; and 

R^"* is selected from Ci-ealkyl. 

R^ and R' are iodependently selected from hydrogen, halo, Ci^alkyl, 
JV-(Ci.6alkyl)amino, i\r-(Ci.6alkyl)carbamoyl or C,^alkoxycarbonyl; wherein R^ and R'' 
independently of each other may be optionally substituted on carbon by one or more R^^; 

6 7 

or R and R together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocyclic ring or heterocyclic ring wherein said ring is fused to the pyrimidine 
of formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more R"; wherein 

R'^ is selected from halo, hydroxy, carbocyclyl or heterocyclyl; wherein R'^ may be 
optionally substituted on carbon by one or more R'^; and wherein if said heterocyclyl contains 
an -NH- moiety that nifrogen may be optionally substituted by a group selected from R^"; 

R" is selected from halo, Ci-galkyl or Ci.6alkoxy; wherein R" may be optionally 
substituted on carbon by one or more R^'; 

R^" is selected from Ci.6alkyl; 

R" is selected from halo, Ci-ealkoxy or heterocyclyl; wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from 
R'^; and 

R^'' is selected from Ci-ealkyl. 
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and R' are independently selected from hydrogen, fluoro, chloro, bromo, nitro, 
cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino, 7/-methyl-iV-propylamino, 7/-ethylcarbamoyl, methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, morpholino, pyrrolidinyl or piperazinyl; wherein R^ and R' 
5 independently of each other may be optionally substituted on carbon by one or more R'^; and 
wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from 
R'^ 

or R^ and R^ together with the pyrimidine to which they are attached form a bicyclic 
ring selected from quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyriniidinyl, IH- 
10 pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8- 
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-</|pyrimidinyl or 5,6,7,8- 
tetrahydro-pyrido[3,4-<i]pyrimidinyl; and wherein said bicyclic ring may be optionally 
substituted on carbon by one or more R"; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3- 
djpyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-<f]pyrimidinyl or 5,6,7,8-tetrahydro-pyrido[3,4- 
1 5 cflpyrimidinyl may be optionally substituted on nitrogen by a group selected from R'^; 

R^^ is selected from fluoro, hydroxy, amino, ethoxy, dimethylammo, phenyl, 
pyrrohdinyl, piperazinyl or morpholino; wherein R'^ may be optionally substituted on carbon 
by one or more R^^; and wherein said piperazinyl may be optionally substituted on nifrogen 
by a group selected from R^"; 
20 R" is selected from fluoro, chloro, methyl, methoxy, ethoxy or propoxy; wherein R'^ 

may be optionally substituted on carbon by one or more 
R** is selected from methyl; 
R^* is selected from acetyl; 

R^' is selected from fluoro, hydroxy, methoxy, piperazinyl, pyrrohdinyl or 
25 morpholino; and wherein said piperazinyl may be optionally substituted on nitrogen by a 
group selected from R^''; 

R^" is selected from methyl; and 
R^* is selected from methyl. 

R^ and R' are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
30 ethylamino, propylamino, JV-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or 

butoxycarbonyl; wherein R^ and R' independently of each other may be optionally substituted 
on carbon by one or more R'^; 



wo 2005/049033 PCT/GB2004/004784 

-21- 

or and together with the pyrimidine to which they are attached form 
quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, 
l//-pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl; and wherein said quinazolinyl, 
thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl may be optionally substituted on 
carbon by one or more R''; wherein 

R'^ is selected from fluoro, hydroxy, phenyl, piperazinyl, pyrrolidinyl or morpholino; 
wherein R'^ may be optionally substituted on carbon by one or more R^'; and wherein if said 
piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R^**; 

R" is selected from fluoro, chloro, methyl, methoxy or ethoxy; wherein R" may be 
optionally substituted on carbon by one or more R'^; 
R^° is selected from methyl; 

R^^ is selected from fluoro, methoxy, piperazinyl, pyrroUdinyl or morpholino; wherein 
if said piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R^''; and 

R^'* is selected from methyl. 

R'andR' are independently selected from hydrogen, chloro, bromo or propylamino; 
wherein R^ and R' independently of each other may be optionally substituted on carbon by 
one or more R^^; wherein R'^ is selected from hydroxy; 

or R* and R'' together with the pyrimidine to which they are attached form 
quinazolinyl. 

R^° is selected from halo, hydroxy, carboxy, amino, Ci-ealkoxy, 
J\/;iV-(Ci.6alkyl)2amino, Ci-ealkanoylamino, i\r-(Ci.6alkyl)carbamoyl, 
A';Ar-(Ci.6alkyl)2carbamoyl or heterocyclyl; wherein R^" may be optionally substituted on 
carbon by one or more R^'; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R^". 

R'° is selected from hydroxy, carboxy, Ci^alkoxy, iy;iV-(Ci^alkyl)2amino or 
heterocyclyl; wherein R'° may be optionally substituted on carbon by one or more R'^; and 
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R^". 

R'" is selected from fluoro, hydroxy, carboxy, amino, methoxy, dimethylamino, iV- 
methyl-^-ethylamino, acetylamino, A'^methylcarbamoyl, A^^ethylcarbamoyl, 
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;y;i\^-dimethylcarbamoyl, pyrrolidin-l-yl, piperazinyl or morpholino; wherein may be 
optionally substituted on carbon by one or more R^'; and wherein if said piperazinyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^°. 

R*° is selected from hydroxy, caxboxy, methoxy, N-methyl-iV-ethylamino, 
5 diethylamino, pyrrolidinyl, piperazinyl or morpholinyl; wherein may be optionally 
substituted on carbon by one or more R'^; and wherein said piperazinyl may be optionally 
substituted on nitrogen by a group selected from R'^*'. 

R^" is selected from hydroxy, carboxy, methoxy, iV-methyl-iV-ethylamino, 
diethylamino, pyrrohdin-l-yl, piperazin-l-yl or morpholino; wherem R^" may be optionally 
10 substituted on carbon by one or more R^'; and wherein said piperazinyl may be optionally 
substituted on nitrogen by a group selected from R^°. 

R'* is selected from hydroxy. 

R'^ is selected from halo, hydroxy, carbocyclyl or heterocyclyl; wherein R'^ may be 
optionally substituted on carbon by one or more R^^; and wherein if said heterocyclyl contains 
15 an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^". 

R'^ is selected from fluoro, hydroxy, phenyl, piperazinyl, pyrroUdinyl or morpholino; 
wherein R^^ may be optionally substituted on carbon by one or more r'*; and wherein if said 
piperazinyl contains an -NH- moiety that nifrogen may be optionally substituted by a group 
selected from R^". 

20 R'^ is selected from halo, Ci^alkyl or Ci-ealkoxy; wherein R'^ may be optionally 

substituted on carbon by one or more R^^. 

R'^ is selected from fluoro, chloro, methyl, methoxy or ethoxy; wherein R'^ may be 
optionally substituted on carbon by one or more R^'. 
R^* is selected from Ci-ealkyl. 
25 R^** is selected from methyl. 

R*' is selected from halo, Ci-ealkoxy or heterocyclyl; wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from 

R^^ is selected from fluoro, methoxy, piperazinyl, pyrrolidinyl or morpholino; wherein 
30 if said piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R^''. 

R'^ is selected from hydroxy or Ci-ealkoxy. 
R'^ is selected from hydroxy or methoxy. 
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R^* is selected from Ci-galkyl. 
R^"* is selected from methyl. 
n = Oorl. 
n = 0. 

5 n=l. 

Therefore in a ftirther aspect of the invention there is provided a compound of formula 
(I) (as depicted herein above) wherein: 
A is a direct bond; 

Ring C is carbocyclyl or heterocyclyl; 
10 R' is selected from hydrogen, Ci-ealkyl, Cj-ealkoxy, A^,i\r-(Ci.6alkyl)2amino, 

Ci.6alkylS(0)a wherein a is 0 or carbocyclyl; wherein R' may be optionally substituted on 
• carbon by one or more R'; 

R^ is selected from Ci-salkyl; wherein R^ may be optionally substituted on carbon by 
one or more R'*'; 

15 R^ is selected from halo, nitro, Ci-ealkyl or Ci-ealkoxy; wherein R^ may be optionally 

substituted on carbon by one or more R^'^; 
R* is hydrogen; 

R^ is hydrogen or optionally substituted Ci^^alkyl; wherein said optional substituents 
are selected from one or more R'''; 

20 RSndR'' are independently selected from hydrogen, halo, nitro, cyano, amino, 

Ci-ealkyl, 7V^(Ci.6alkyl)amino, A(;?/-(Ci.6alkyl)2amino, A'^(Ci.6alkyl)carbamoyl, 
Ci-ealkoxycarbonyl or heterocyclyl; wherein R^ and R' independently of each other may be 
optionally substituted on carbon by one or more R'*; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'^; 

25 or R* and R' together with the pyrimidine bond to which they are attached form a 6 

membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is fused 
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may 
be ftirther delocalised across the whole of the bicycHc ring; and wherein said carbocyclic ring 
or heterocyclic ring may be optionally substituted on carbon by one or more R*'; and wherein 

30 if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted 
by a group selected from R'*; 

R^ is selected from halo or carbocyclyl; 
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( 

R'" is selected from halo, hydroxy, carboxy, amino, Ci.6alkoxy, 
JV;?/-(Ci.6alkyl)2amino, Ci-ealkanoylamino, Ar-(Ci.6alkyl)carbamoyl, 
jy,i\^-(Ci.6alkyl)2carbamoyl or heterocyclyl; wherein may be optionally substituted on 
carbon by one or more R''; and wherein if said heterocyclyl contains an -NH- moiety.that 
5 nitrogen may be optionally substituted by a group selected from R^"; 

R'^ is selected from halo; 

R'"* is selected from hydroxy; 

R'^ is selected fit>mhalo, hydroxy, amino, Ci-galkoxy, iy;Ar-(Ci.6aIkyl)2amino, 
carbocyclyl or heterocyclyl; wherein R^^ may be optionally substituted on carbon by one or 
10 more R^'; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R^°; 

R^* is selected from Ci-ealkyl; 

R" is selected from halo, Ci^alkyl or Ci.6alkoxy; wherein R'' may be optionally 
substituted on carbon by one or more R'^; 
15 R'* is selected from Ci.6alkanoyl; 

R^' is selected from halo, hydroxy, Ci^alkoxy or heterocyclyl; and wherein if said 
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R^''; 

R'^*' is selected from Ci-ealkyl; 
20 R^"* is selected from Ci^alkyl; and 

n = Oor 1. 

or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not: 

5-bromo-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
25 5-chloro-N^-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-bromo-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N'*-(5-methyl-lH-pyrazol-3-yl)-2,4- 
pyrimidinediamine; 

5-chloro-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N^-(5-methyl-lH-pyrazol-3-yl)-2,4- 
pyrimidinediamine; 

30 5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; 
5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; or 
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5-bromo-N''<5-me%l-lH-pyrazol-3-yl)-N^-[l.(2-pyridinyl)e%l]-2,4-pyrimidmediai^ 

Therefore in a further aspect of the invention there is provided a compound of formula 

(I) (as depicted herein above) wherein: 
A is a direct bond; 

Ring C is carbocyclyl or heterocyclyl; 

is selected from hydrogen, Ci.6alkyl, Ci-ealkoxy, iV,iV-(Ci.6alkyl)2amino, 
Ci.6aIkylS(0)a wherein a is 0 or carbocyclyl; 

R^ is selected from Cusalkyl; wherein R^ may be optionally substituted on carbon by 
one or more R^°; 

R^ is selected from halo, nitro or Ci-salkoxy; 

R'' is hydrogen; 

R^ is hydrogen or optionally substituted Ci-ealkyl; wherein said optional substituents 
are selected from one or more R'"*; 

6 7 

R°andR' are independently selected from hydrogen, halo, Ci-gaUcyl, 
iV-(Ci.6alkyl)amino, i\r-(Ci.6alkyl)carbamoyl or Ci.6alkoxycarbonyl; wherein R^ and R'' 
independently of each other may be optionally substituted on carbon by one or more R'^; 

or R and R together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocyclic ring or heterocycUc ring wherein said ring is fused to the pyrimidine 
of formula (I); and wherein said carbocyclic ring or heterocyclic ring may be optionally 
substituted on carbon by one or more R*'; 

R^° is selected from hydroxy, carboxy, Ci.6alkoxy, N,N-(Ci.6alkyl)2aiomo or 
heterocyclyl; wherein R'° may be optionally substituted on carbon by one or more hydroxy or 
Ci^alkoxy; and wherein if said heterocyclyl contains an -NH- moiety that nifrogen may be 
optionally substituted by a group selected from R^"; 

R'* is selected from hydroxy; 

R'^ is selected from halo, hydroxy, carbocyclyl or heterocyclyl; wherein R'^ may be 
optionally substituted on carbon by one or more R'^; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R^"; 

R^' is selected from halo, Ci.6alkyl or Cuealkoxy; wherein R'' may be optionally 
substituted on carbon by one or more R'^; wherem R'^ is selected from halo, Ci^alkoxy or 
heterocyclyl; wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be 
optionally substituted by a group selected from R^"; 

R^'' is selected from Ci-ealkyl; 
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R is selected from Ci-ealkyl; and 
n=Oor 1; 

or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not: 
5 5-bromo-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-p3T±iiidinediamiQe; 
5-chloro-N^-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-bromo-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyI]-2,4-pyrimidinediaimne; 
5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; 
10 5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyriniidinedianiine; or 
5-bromo-N^-(5-methyI-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)ethyl]-2,4-pyrirmdinediamitie. 

Therefore in a further aspect of the invention there is provided a compoimd of formula 
(T) (as depicted herein above) wherein: 

A is a direct bond; 
15 Ring C is phenyl, thienyl, pyridyl, thiazolyl; 

R' is selected from hydrogen, methyl, ethyl, isopropyl, ^-butyl, trifluoromethyl, 
cyclopropyhnethyl, benzyl, methoxy, ethoxy, propoxy, isopropoxy, sec-butoxy, 
dimethylamino, methylthio or cyclopropyl; 

R^ is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl, 
20 aminomethyl, methoxjonethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1- 

carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-[A'-methyl-JV- 
(2-methoxyethyl)amino]ethyl, 2-[iV-methyl-iV-(2-hydroxyethyl)amino]ethyl, 2-(N- 
methylcarbamoyl)ethyl, 2-[iV-(2-hydroxyethyl)carbamoyl]ethyl, 2-(N,N- 
dimethylcarbamoyl)ethyl, 2-morpholinoethyl, 2-pyrrolidin-l-ylethyl or 2-(l-methylpiperazin- 
25 4-yl)ethyl, l-methyl-2-hydroxyethyI; 

R IS selected from fluoro, nitro, trifluoromethyl or methoxy; 

R'' is hydrogen; 

R^ is hydrogen, methyl or 2-hydroxyethyl; 

R* and R' are independently selected from hydrogen, fluoro, chloro, bromo, nitro, 
30 cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino, iV^methyl-A'^propylamino, A/'-ethylcarbamoyl, methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, morpholiao, pyrrolidinyl or piperazinyl; wherein R^ and R'' 
independently of each other may be optionally substituted on carbon by one or more R^^; and 
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wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from 

or and R^ together with the pyrimidine to which they are attached form a bicyclic 
ring selected from quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidiayl, 5,6,7,8- 
tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-<i]pyrimidinyl or 5,6,7,8- 
tetrahydro-pyrido[3,4-cr|pyrimidinyl; and wherein said bicyclic ring may be optionally 
substituted on carbon by one or more R' and wherein said 5,6,7,8-tetrahydro-pyrido[4,3- 
djpyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-tflpyrimidinyl or 5,6,7,8-tetrahydro-pyrido[3,4- 
</]pyrimiduiyl may be optionally substituted on nitrogen by a group selected from R'^; 

R'^ is selected from fluoro, hydroxy, amino, ethoxy, dimethylamino, phenyl, 
pyrrolidinyl, piperazinyl or morpholino; wherein R'^ may be optionally substituted on carbon 
by one or more R'^; and wherein said piperazinyl may be optionally substituted on nitrogen 
by a group selected from R^"; 

R'^ is selected from methyl; 

R" is selected from fluoro, chloro, methyl, methoxy, ethoxy or propoxy; wherein R'' 
may be optionally substituted on carbon by one or more R'^; 

1 1I 

R is selected from acetyl; 

R'^ is selected from fluoro, hydroxy, methoxy, piperazinyl, pyrroUdinyl or 
morpholino; and wherein said piperazinyl may be optionally substituted on nitrogen by a 
group selected from R^'*; 

R^° is selected from methyl; 

R^'* is selected from methyl; 

n = 0 or 1; 

or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not: 

5-bromo-N^-(5-methyl-m-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyriniidinediarmne; 

5-chloro-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 

5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 

5-chloro-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediamine; 

5-chloro-N'*-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; 

5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine; or 

5-bromo-N''-(5-methyl-lH-pyrazol-3-yl)-N^-[l-(2-pyridinyl)ethyl]-2,4-pyrimidinediamine. 
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Therefore in a further aspect of the invention there is provided a compound of formula 
(I) (as depicted herein above) wherein: 

A is a direct bond; 

Ring C is phenyl or thien-2-yl; 
5 is selected from hydrogen, methyl, ethyl, t-butyl, methoxy, dimethylamino, 

methylthio or cyclopropyl; 

R^ is selected from methyl, ethyl or isopropyl; wherein R^ may be optionally 
substituted on carbon by one or more R'"; 

R' is selected from fluoro, nitro or methoxy; 
10 R'' is hydrogen; 

R^ is hydrogen or 2-hydroxyethyl; 

RVdR' are independently selected from hydrogen, fluoro, chloro, bromo, methyl, 
ethylamino, propylamine, iV'-(ethyl)carbamoyl, methoxycarbonyl, ethoxycarbonyl or 
butoxycarbonyl; wherein R^ and R' independently of each other may be optionally substituted 
15 on carbon by one or more R*^; 

or R^ and R' together with the pyrimidine to which they are attached form 
quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, 
liy-pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl; and wherein said quinazolinyl, 
thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, IH- 
20 pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3-d]pyrimidinyl may be optionally substituted on 
carbon by one or more R^'; 

R^** is selected from hydroxy, carboxy, methoxy, TV^methyl-AT-ethylamino, 
diethylamino, pyrrolidin-l-yl, piperazin-l-yl or morpholino; wherein R^° may be optionally 
substituted on carbon by one or more hydroxy or methoxy; and wherein said piperazinyl may 
25 be optionally substituted on nitrogen by a group selected from R^"; 

R^^ is selected from fluoro, hydroxy, phenyl, piperazinyl, pyrrolidinyl or morpholino; 
wherein R'^ may be optionally substituted on carbon by one or more R'^; and wherein if said 
piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R^**; 

30 R" is selected from fluoro, chloro, methyl, methoxy or ethoxy; wherein R'^ may be 

optionally substituted on carbon by one or more R'^; 



wo 2005/049033 PCT/GB2004/004784 

-29- 

R^^ is selected from fluoro, methoxy, piperazinyl, pyrrolidinyl or morpholino; wherein 
if said piperazinyl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R^*; 

R^" is selected from methyl; 
5 R^'' is selected from methyl; 

n = 0 or 1; 

or a pharmaceutically acceptable salt thereof. 

Particular values of the variable groups contained in formula (la) are as follows. Such 
values may be used, where appropriate, with any of the definitions, claims or embodiments 
1 0 defined hereinbefore or hereinafter. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein A is a valence bond. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein C is Cs-paryl. 
15 In an additional embodiment the present invention provides a compound having a 

formula (la) as recited above wherein R' is Cs-ecycloalkyl. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein R^ is -C(=0)OH, -C(=0)OCH3, C(=0)]SIHCH3, 
-C(=0)N(CH3)2, -C(=0)NHS02CH3, C(=0)NHS02CF3. C(=0)NHS02Ph, or C^alkyl 
20 optionally substituted with -OH, -NHCH3, -N(CH3)2, heterocycle or Cz-sether optionally 
substituted with heterocycle or Cz-samine optionally substituted with heterocycle. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein R' is F, CI, Br, I, CF3. 

In an additional embodiment the present invention provides a compound having a 
25 formula (la) as recited above wherein R^ is H or optionally substituted CMalkyl. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein R^ is H. 

In an additional embodiment the present invention provides a compoxind having a 
formula (la) as recited above wherein. R^ is H, F, CI, Br, I, CF3, Ci-e alkyl, 0Ci.6alkyl, or 
30 C(=0)0Ci.6alkyl. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein. R' is H, F, CI, Br, I, CF3, Ci-e alkyl, OCi-ealkyl, or 
C(=0)OC,^alkyl. 
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In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein and in combination form a fused phenyl which is 
optionally substituted with F, CI, Br, I, d^alkyl, OCMalkyl OCi.4alkylOCH3. 

In an additional embodiment the present invention provides a compound having a 
5 formula (la) as recited above wherein R^ and R^ in combination form a fused 5-membered 
heteroaromatic ring having at least one nitrogen or one sulfur atom, but no more than 2 
nitrogen atoms or 2 sulfur atoms or 1 nitrogen and 1 sulfiir atom. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein R* and R' in combination form a fused 6-membered 
10 heteroaromatic ring having at least one nitrogen or one sulfur atoms, but no more than 2 
nitrogen atoms or 2 sulfur atoms or 1 nitrogen and 1 sulfur atom. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein: 

A is a valence bond; 
15 C is Cs-garyl, Cs-gheteroaryl; 

R' is Cs-ecycloalkyl, Cs-garyl; 

R^ is -C(=0)OH, -C(=0)0CH3, -C(=0)NHCH3, -C(=0)N(CH3)2, -C(=0)NHS02CH3, 
C(=0)NHS02CF3, C(=0)NHS02Ph, or CMalkyl optionally substituted with -OH, -NHCH3, 
-N(CH3)2, heterocycle or C2-5ether optionally substituted with heterocycle or C2-5amine 
20 optionally substituted with heterocycle; 

R^ is F, CI, Br, I, CF3, NH2, NO2, OH, OCF3, Ci^ alkyl, OC1.6 alkyl; 

R'* is H, or optionally substituted CMaUcyl; 

R^ is H, or optionally substituted Ci^aUcyl; 

R* and R' are independently selected from: H, F, CI, Br, I, CF3, C].6 alkyl, OCi^alkyl, 
25 or C(=0)0Ci.6alkyl. 

In an additional embodiment the present invention provides a compiound having a 
formula (la) as recited above wherein: 
A is a valence bond; 
C is Cs-garyl, Cs-gheteroaryl; 
30 R' is C3.6cycloalkyl; 

R^ is -C(=0)OH, -C(=0)0CH3, -C(=0)NHCH3, -C(=0)N(CH3)2, -C(=0)NHS02CH3, 
C(=0)NHS02CF3, C(=0)NHS02Ph, or d^alkyl optionally substituted with -OH,- NHCH3, - 
N(CH3)2, morpholine, piperazine, pyrroline or C2.5ether optionally substituted with 
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morpholine, piperazine, pyrroline or C2.5amme optionally substituted with morpholine, 
piperazine, pyrroline; 

is F, CI, Br, I, CF. OH, OCF3; 
rMsH; 

is H, or Ci^alkyl optionally substituted with -OH; 
and R'' are independently selected from: H, F, CI, Br, I, CF3, Ci^ alkyl, or 
OCi^alkyl. 

In an additional embodiment the present invention provides a compound havmg a 
formula (la) as recited above wherein: 
A is a valence bond; 
C is phenyl; 
R^ is cyclopropyl; 

R^ is CMalkyl optionally substituted with -OH; 

RMsF,Cl,Br, orl; 

R^andR^areH; 

R* and R'' are mdependently selected from: H, F, CI, Br, I, CF3, Ci-e alkyl, or 
OCi-ealkyl. 

In an additional embodiment the present invention provides a compound having a 
fr)rmula (la) as recited above whereia: 
A is a valence bond; 
C is Cs-garyl, Cs-gheteroaryl; 
R^ is Cs-ecycloalkyl, Cs-garyl; 

r2 is -C(=0)OH, -C(=0)0CH3, -C(=0)NHCH3, -C(=0)N(CH3)2, -C(=0)NHS02CH3, 
C(=0)NHS02CF3, C(=0)NHS02Ph, or CMalkyl optionally substituted with -OH, -NHCH3, 
-N(CH3)2, heterocycle or C2.5ether optionally substituted with heterocycle or C2.5amine 
optionally substituted with heterocycle; 

R^ is F, CI, Br, I, CF3. NH2, NO2, OH, OCF3. C1.6 alkyl, OC1.6 alkyl; 

R"* is H, or optionally substituted CMalkyl; 

R^ is H, or optionally substituted CMalkyl; 

R* and R'' in combination form a fused phenyl, which is optionally substituted with 
CH3, OCH3, F, CI, Br, I or OC1.3OCH3 or R* and R' in combination form a fused 5 or 
6-membered heteroaromatic ring having 1 or 2 nitrogen atoms or 1 sulfur atom. 
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In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein: 
A is a valence bond; 
C is C5.9aryl, Cs-gheteroaryl; 
5 R' is Cs-ecycloaUcyl; 

r2 is -C(=0)OH, -C(=0)0CH3, -C(=0)MICH3, -C(=0)N(CH3)2, -C(=O)NHS02CH3, 
C(=0)NHS02CF3, C(=0)NHS02Ph, or Cwalkyl optionally substituted with -OH,- NHCH3, - 
N(CH3)2, morpholine, piperazine, pyrroline or C2.5ether optionally substituted with 
morpholine, piperazine, pyrroline or C2.5amine optionally substituted with morpholine, 
10 piperazine, pyrroline; 

is F, CI, Br, I, CF, OH, OCF3; 
r" is H; 

is H, or CMalkyl optionally substituted with -OH; 
R^ and R' in combination form a fused phenyl, which is optionally substituted with 
15 CH3, OCH3. F, CI, Br, I or OC1.3OCH3 or R^ and R^ in combination form a fused 5-membered 
heteroaromatic ring having 2 nitrogen atoms or 1 sulfiir atom. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein: 
A is a valence bond; 
20 C is phenyl; 

R' is cyclopropyl; 

R^ is CMalkyl optionally substituted witib -OH; 

R^ is F, CI, Br, or I; 

R^andR^areH; 

25 R* and R^ in combination form a fused phenyl, which is optionally substituted with 

CH3 or OCH3. 

In an additional embodiment the present invention provides a compound having a 
formula (la) as recited above wherein: 
A is a valence bond; 
30 C is phenyl; 

R' is cyclopropyl; 

R^ is C^alkyl optionally substituted with -OH; 
R^ is F, CI, Br, or I; 



wo 2005/049033 PCT/GB2004/004784 

-33- 

R^andR^areH; 

R^ and R' in combination form a fhsed 5-membered heteroaromatic ring having 2 
nitrogen atoms or 1 sulfiir atom. 

Additional embodiments of the invention are as follows. These embodiments relate to 
5 compounds of formula (I) and (la) and it is to be understood were compounds of formula (I) 
are referred to this statement also applies in the alternative to compoimds of formula (la). 

In another aspect of the invention, preferred compounds of the invention are any one 
of the Examples or a pharmaceutically acceptable salt thereof. 

In an additional embodiment the present invention provides a compound of formula 
10 (I), or a pharmaceutically acceptable salt thereof, for use as a medicament. 

In an additional embodiment the present invention provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament 
for use in the inhibition of Trk activity. 

In an additional embodiment the present invention provides a compound of formula 
15 (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament 
for use in the treatment or prophylaxis of cancer. 

in an additional embodiment the present invention provides a compound of the 
formula (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a 
medicament for use in the treatment of cancer in a warm-blooded animal such as man. 
20 In an additional embodiment the present invention provides a compound of the 

formula (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a 
medicament for use in the treatment or prophylaxis of cancers (solid tumors and leukemia), 
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's 
sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial 
25 restenosis, autoimmune diseases, acute and chronic inflammation, bone diseases and ocular 
diseases with retinal vessel proliferation in a warm-blooded animal such as man. 

In an additional embodiment the present invention provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament 
for use in the production of an anti-proliferative effect. 
30 In an additional embodiment the present invention provides a method of inhibiting Trk 

activity comprising administering to a host in need of such treatment a therapeutically 
effective amoimt of a compound of formula (I), or a pharmaceutically acceptable salt thereof. 
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In an additional embodiment the present invention provides a method for the treatment 
of cancer comprising administering to a host in need of such treatment a therapeutically 
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof 

In an additional embodiment the present invention provides a method for the treatment 
5 or prophylaxis of cancer comprising administering a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt thereof 

In an additional embodiment the present invention provides a method for the treatment 
or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative and differentiative 
disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 
10 nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and 
chronic inflammation, bone diseases and ocular diseases with retinal vessel proUferation in a 
warm-blooded animal such as man comprising administering a therapeutically effective 
amoimt of a compound of formula (I) or a pharmaceutically acceptable salt thereof. 

In an additional embodiment the present invention provides a method of producing an 
15 anti-proliferative effect in a warm-blooded animal, such as man, in need of such treatment 
which comprises administering to said animal an effective amount of a compoxmd of formula 
(I), or a pharmaceutically acceptable salt thereof 

In an additional embodiment the present invention provides a pharmaceutical 
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt 
20 thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient. 

In an additional embodiment the present invention provides a pharmaceutical 
composition comprising a compoimd of formula (I), or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 
use in the inhibition of Trk activity. 
25 In an additional embodiment the present invention provides a pharmaceutical 

composition comprising a compound of formula (I), or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 
use in the treatment of cancer. 

In an additional embodiment the present invention provides a pharmaceutical 
30 composition comprising a compound of formula (J), or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 
use in the treatment or prophylaxis of cancer. 
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In an additional embodiment the present invention provides a pharmaceutical 
composition comprising a compoxmd of formula (I), or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable earner, diluent or excipient for 
use in the treatment or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative 
and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, 
acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune 
diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal 
vessel proliferation. 

In an additional embodiment the present invention provides a pharmaceutical 
composition comprising a compound of formula (I), or a pharmaceutically acceptable salt 
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 
use in the production of an anti-proliferative effect in a warm-blooded animal such as man. 

In an additional embodiment the present invention provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, for use in the inhibition of Trk activity. 

In an additional embodiment the present invention provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of 
cancer. 

In an additional embodiment the present invention provides a compound of the 
fonnula (I), or a pharmaceutically acceptable salt thereof, for use in the treatment of cancer in 
a warm-blooded animal such as man. 

In an additional embodiment the present invention provides a compound of the 
fonnula (I), or a pharmaceutically acceptable salt thereof, for use in the treatment or 
prophylaxis of cancers (solid tumors and leukemia), fibroproliferative and differentiative 
disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic 
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and 
chronic inflammation, bone diseases and ocular diseases with retinal vessel prohferation in a 
warm-blooded animal such as man. 

In an additional embodiment the present invention provides a compound of formula 
(I), or a pharmaceutically acceptable salt thereof, for use in the production of an anti- 
prohferative effect. 

Where the inhibition of Trk activity is referred to particularly this refers to the 
inhibition of TrkB activity. 
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Where the treatment (or prophylaxis) of cancer is referred to, particularly it refers to 
the treatment (or prophylaxis) of oesophageal cancer, myeloma, hepatocellular, pancreatic, 
cervical cancer, ewings tumour, neuroblastoma, kaposis sarcoma, ovarian cancer, breast 
cancer, colorectal cancer, prostate cancer, bladder cancer, melanoma, limg cancer - non small 
5 cell hmg cancer (NSCLC), and small cell lung cancer (SCLC), gastric cancer, head and neck 
cancer, renal cancer, lymphoma, leukaemia, tumours of the central and peripheral nervous 
system, melanoma, fibrosarcoma and osteosarcoma. More particularly it refers to prostate 
cancer. In addition, more particularly it refers to SCLC, NSCLC, colorectal cancer, ovarian 
cancer and / or breast cancer. In a further aspect it refers to hormone refiractory prostate 
10 cancer. 

In an additional embodiment the present invention provides a process for preparing a 
compound of structural formula (I) as claimed in claim 1 or a pharmaceutically acceptable 
salt thereof which process comprises: 




15 In a fiarther aspect of the present invention provides a process for preparing a 

compound of formula (I) or a pharmaceutically acceptable salt thereof which process 
(wherein variable groups are, unless otherwise specified, as defmed in formula (I)) comprises 
of: 

Process a) reaction of a pyrimidine of formula (11): 
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A 




C 



wherein L is a displaceable group; with an pyrazole amine of formula (JJS): 

R4 \ . 



(in) 



or 



Process b) reacting a pyrimidine of formula (IV): 



R 




I R4 
L 

(IV) 



14 \ 



NH 
R' 



10 wherein L is a displaceable group; with a compound of formula (V): 

H 

R 



(V) 

Process c) reacting a compound of formula (VI): 
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(VU) 

wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each 
R^" independently represents a Ci-ealkyl group; or 
Process d) reacting a compound of formula (VIII): 




(vnD 

with hydrazine; or 

and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable saU. 

L is a displaceable group, suitable values for L are for example, a halo or 
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sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

Specific reaction conditions for the above reactions are as follows. 
Process a) Pyrimidines of formula (U) and pyrazole amine of formula (III) may be 
reacted together: 

a) in the presence of a suitable solvent for example a ketone such as acetone or an 
alcohol such as ethanol or butanol or an aromatic hydrocarbon such as toluene or //-methyl 
pyrrolid-2-one, optionally in the presence of a suitable acid for example an inorganic acid 
such as hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic 
acid (or a suitable Lewis acid) and at a temperature in the range fi-om 0°C to reflux, 
particularly reflux; or 

b) under standard Buchwald conditions (for example see J. Am. Chem. Soc, 118, 721 5; 
J. Am. Chem. Soc, 119, 8451; Org. Chem., 62, 1568 and 6066) for example in the presence 
of palladium acetate, in a suitable solvent for example an aromatic solvent such as toluene, 
benzene or xylene, with a suitable base for example an inorganic base such as caesium 
carbonate or an organic base such as potassium-/-butoxide, in the presence of a suitable ligand 
such as 2,2'-bis(diphenylphosphino)-l,l'-binaphthyl and at a temperature in the range from 25 
to 80°C. 



Pyrimidines of the formula (H) may be prepared according to Scheme 1: 




(Ila) (Hb) 

Scheme 1 

Pyrazole amines of formula (III) and compound of formula (Ua) and (lib) are 
commercially available compounds, or they are known in the literature, or they are prepared 
by standard processes known in the art. 

Process b) Compounds of formula (IV) and formula (V) may be reacted together under 
the same conditions as outlined in Process a). 

Compounds of the formula (IV) may be prepared according to Scheme 2: 
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10 




R4 Ri 



EtjN.THForEtOH 



Scheme 2 

Compounds of the formula (V) are commercially available compounds, or they are 
known in the literature, or they are prepared by standard processes known in the art. 
Process c) may conveniently be carried out in a suitable solvent such as 
A^-methylpyrrolidinone or butanol at a temperature in the range from 100-200°C, in particular 
in the range from 150-170°C. The reaction is preferably conducted in the presence of a 
suitable base such as, for example, sodium methoxide or potassium carbonate. 

Compounds of the formula (VI) may be prepared according to Scheme 3: 

U 

B^^^ym I NaH, DMF 

T + I ^ (VI) 




^^-k 80°C 
. C V(R')n 

(Via) 

(VIb) 

Scheme 3 

Compounds of the formula (VII) may be prepared according to Scheme 4: 

C I N— Pg + R^^^-V nBuLi,THF 
S I ^ CVH) 

(Vna) 

(vnb) 

Scheme 4 

1 5 wherein Pg is a suitable nitrogen protecting group. Suitable values for Pg are defmed below. 
Compounds of the formula (Via), (VIb), (Vila) and (VHb) are commercially 
available compounds, or they are known in the literature, or they are prepared by standard 
processes known in the art. 
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Process d) may be carried out in a suitable solvent, for example, an alcohol such as ethanol or 
butanol at a temperature in the range from 50-120°C, in particular in the range from 
70-100°C. 

Compounds of the formula (VHI) may be prepared according to Scheme 5: 




(vm) 



( c \m. 



5 (n) (L=C1) (Vina) 

Scheme 5 

It will be appreciated that certain of the varioiis ring substituents in the compounds of 
the present invention may be infroduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 

10 following the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, infroduction of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 
of substituents and oxidation of substituents. The reagents and reaction conditions for such 
procedures are well known in the chemical art. Particular examples of aromatic substitution 

1 5 reactions include the infroduction of a nifro group using concenfrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) imder Friedel Crafts conditions; the introduction of an alkyl group 
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the infroduction of a halogeno group. Particular examples of modifications 

20 include the reduction of a nifro group to an amino group by for example, catalytic 

hydrogenation with a nickel catalyst or freatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
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protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley 
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may 
be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or f-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example ben2yloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithiimi or sodium hydroxide. Alternatively an acyl group such 
as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
arylmethoxycarbonyl group such as a beniyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryhnethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esteriiying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a r-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
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acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 
Definitions 

In this section the defmition applies to both compounds of formula (I) and compounds 
of formula (la) unless otherwise stated. 

In this specification the term "alkyl" includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, "d-ealkyl" and "CMalkyl" include methyl, ethyl, propyl, 
isopropyl and r-butyl. However, references to individual alkyl groups such as 'propyl' are 
specific for the straight-chained version only and references to individual branched chain 
alkyl groups such as 'isopropyl' are specific for the branched-chain version only. A similar 
convention applies to other radicals. The term "halo" refers to fluoro, chloro, bromo and iodo. 

Where optional substituents are chosen from "one or more" groups it is to be 
understood that this definition includes all substituents bemg chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
ring containing 4-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH2- 
group can optionally be replaced by a -C(0)-, and a ring sulphur atom may be optionally 
oxidised to form the S-oxides. Examples and suitable values of the term "heterocyclyl" are 
morpholino, piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl, thienyl, 
1,3-benzodioxolyl, thiadiazolyl, piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, 
pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl, 
pyrazinyl, pyridazinyl, isoxazolyl, iV-methylpyrrolyl, 4-pyridone, 1-isoquinolone, 
2-pyrrolidone, 4-thiazolidone, pyridine-iV-oxide and quinoline-A^-oxide. Further examples and 
suitable values of the term "heterocyclyl" are morpholino, piperazinyl and pyrrolidinyl. In one 
aspect of the invention a "heterocyclyl" is a saturated, partially saturated or unsaturated, mono 
or bicyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nifrogen, 
sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a -CH2- 
group can optionally be replaced by a -C(0)-and a ring sulphur atom may be optionally 
oxidised to form the S-oxides. 
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A "carbocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 3-12 atoms; wherein a -CH2- group can optionally be replaced by a 
-C(0)-. Particularly "carbocyclyl" is a monocyclic ring containing 5 or 6 atoms or a bicyclic 
ring containmg 9 or 10 atoms. Suitable values for "carbocyclyl" mclude cyclopropyl, 
5 cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl, 
naphthyl, tetralinyl, indanyl or 1-oxoindanyl. 

Where "R* and together with the bond to which they are attached form a 5 or 6 
membered heterocyclic ring" said ring is a partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 5 or 6 atoms two atoms of which are shared with the pyrimidine ring 

10 of formula (I); of which at least one atom is chosen from nitrogen, sulphur or oxygen; 

wherein a -CH2- group can optionally be replaced by a -C(0)-, and a ring sulphur atom may 
be optionally oxidized to form the S-oxides. Said ring is fused to the pyrimidine ring of 
formula (I) to make a 9 or 10 membered bicyclic ring. Suitable values for "R^ and R' together 
with the bond to which they are attached form a 5 or 6 membered heterocyclic ring wherein 

15 said ring is fused to the pyrimidine of formula (I)" are pteridinyl, purinyl, thieno[3,2- 
djpyrimidinyl, thieno[2,3-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, li7-pyrazolo[3,4- 
djpyrimidinyl or pyrido[2,3-d]pyrimidinyl. Further suitable values for "R^ and R' together 
with the bond to which they are attached form a 5 or 6 membered heterocyclic ring wherein 
said ring is fused to the pyrimidine of formula (T)" are thieno[3,2-d]pyrimidmyl, thieno[2,3- 

20 djpyrimidinyl, thieno[3,4-d]pyrimidinyl, l//-pyrazolo[3,4-d]pyrimidinyl or pyrido[2,3- 

d]p)Timidinyl. Additional suitable values for "R^ and R' together with the bond to which they 
are attached form a 5 or 6 membered heterocycUc ring wherein said ring is fused to the 
pyrimidine of formula (I)" are thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyriniidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8- 

25 tetrahydro-pyrido[4,3-d]pyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-(^pyrimidinyl and 5,6,7,8- 
tetrahydro-pyrido[3,4-if]pyrimidinyl. 

Where "R^ and R' together with the bond to which they are attached form a 5 or 6 
membered carbocyclic ring" said ring is a partially saturated or unsaturated, mono or bicyclic 
carbon ring that contains 5 or 6 atoms two atoms of which are shared with the pyrimidine ring 

30 of formula (I); wherein a -CH2- group can optionally be replaced by a -C(0)-. Said ring is 

ftised to the pyrimidine ring of formula (I) to make a 9 or 10 membered bicyclic ring. Suitable 
values for "R* and R' together with the bond to which they are attached form a 5 or 6 
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membered carbocyclic ring wherein said ring is fused to the pyrimidine of formula (I)" are 
quinazolinyl. 

The term "Cm-n" or "Cm-n group" used alone or as a prefix, refers to any group having 
m to n carbon atoms. 

5 For compounds of formula (la) the term "hydrocarbon" used alone or as a suffix or 

prefix, refers to any structure comprising only carbon and hydrogen atoms up to 14 carbon 
atoms. 

For compounds of formula (la) the term "hydrocarbon radical" or "hydrocarbyl" used 
alone or as a suffix or prefix, refers to any structure as a result of removing one or more 
10 hydrogens firom a hydrocarbon. 

For compounds of formula (la) the term "alkyl" used alone or as a suffix or prefix, 
refers to monovalent straight or branched chain hydrocarbon radicals comprising 1 to about 
12 carbon atoms. Unless otherwise specified, "alkyl" general includes both saturated alkyl and 
unsaturated alkyl. 

1 5 For compounds of formula (la) the term "cycloalkyl," used alone or as suffix or 

prefix, refers to a monovalent ring-containing hydrocarbon radical comprising at least 3 up to 
about 12 carbon atoms. 

For compounds of formula (la) the term "aryl" used alone or as suffix or prefix, refers 
to a hydrocarbon radical having one or more polyunsaturated carbon rings having aromatic 

20 character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about 14 carbon atoms, 
wherein the radical is located on a carbon of the aromatic ring. 

For compounds of formula (la) the term "non-aromatic group" or "non-aromatic" used 
alone, as suffix or as prefix, refers to a chemical group or radical that does not contain a ring 
haviug aromatic character (e.g., 4n + 2 delocalized electrons). 

25 For compounds of formula (la) the term "heterocycle" used alone or as a suffix or 

prefix, refers to a ring-containing structure or molecule having one or more multivalent 
heteroatoms, independently selected from N, O, P and S, as a part of the ring structure and 
including at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be saturated or 
unsaturated, containing one or more double bonds, and heterocycle may contain more than 

30 one ring. When a heterocycle contains more than one ring, the rings may be fiised or unfiised. 
Fused rings generally refer to at least two rings share two atoms there between. Heterocycle 
may have aromatic character or may not have aromatic character. 
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For compounds of formula (la) the term "heteroaromatic" used alone or as a suffix or 
prefix, refers to a ring-containing structure or molecule having one or more multivalent 
heteroatoms, independently selected firomN, O, P and S, as a part of the ring structure and 
including at least 3 and up to about 20 atoms in the ring(s), wherein the ring-containing 
5 structure or molecule has an aromatic character (e.g., 4n + 2 delocalized electrons). 

For compounds of formula (la) the term "heterocyclo" used alone or as a sufiBx or 
prefix, refers to a radical derived from a heterocycle by removing one or more hydrogens 
therefrom. 

For compounds of formula (la) the term "heterocyclyl" used alone or as a suffix or 

10 prefix, refers a radical derived from a heterocycle by removing one hydrogen from a carbon 
of a ring of the heterocycle. 

For compounds of formula (la) the term "heteroaryl" used alone or as a suffix or 
prefix, refers to a heterocyclyl having aromatic character, wherein the radical of the 
heterocyclyl is located on a carbon of an aromatic ring of the heterocyclyl. 

1 5 For compounds of formula (la) the term "six-membered" used as prefix refers to a 

group having a ring that contains six ring atoms. 

For compounds of formula (la) the term "five-membered" used as prefix refers to a 
group having a ring that contains five ring atoms. 

For compounds of formula (la) the term "substituted" used as a prefix refers to a 

20 structure, molecule or group, wherein one or more hydrogens are replaced with one or more 
Ci-i2hydrocarbon groups, or one or more chemical groups containing one or more 
heteroatoms selected from N, O, S, F, CI, Br, I, and P. Exemplary chemical groups containing 
one or more heteroatoms include heterocyclyl, heterocycle, -NO2, -OR, -CI, -Br, -I, -F, -CF3, 
-C(=0)R, -C(=0)OH, -NH2, -SH, -NHR, -NR2, -SR, -SO3H, -SO2R, -SO2CF3, -S02Ph, - 

25 S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR2, -NRC(=0)R, 0x0 (=0), imino (=NR), thio (=S), 
and oximino (=N-0R), wherein each "R" is a Ci-iahydrocarbyl. For example, substituted 
phenyl may refer to nifrophenyl, pyridylphenyl, methoxyphenyl, chlorophenyl, aminophenyl, 
etc., wherein the nifro, pyridyl, methoxy, chloro, and amino groups may replace any suitable 
hydrogen on the phenyl ring. 

30 For compounds of formula (la) the term "substituted" used as a suffix of a first 

structure, molecule or group, followed by one or more names of chemical groups refers to a 
second structure, molecule or group, which is a result of replacmg one or more hydrogens of 
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the first structure, molecule or group with the one or more named chemical groups. For 
example, a "phenyl substituted by nitro" refers to nitrophenyl. 

The term "optionally substituted" refers to either groups, structures, or molecules that 
are substituted and those that are not substituted. 
5 For compoimds of formula (la) heterocycle includes, for example, monocyclic 

heterocycles such as: aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrroUdine, 
pyrroline, imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5- 
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, piperazine, 
morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, tetrahydropyran, 1,4- 
10 dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, homopiperidine, 2,3,4,7-tetrahydro-l//- 
azepine homopiperazine, 1,3-dioxepane, 4,7-dihydro-l,3-dioxepin, and hexamethylene oxide. 

For compounds of formula (la) in addition, heterocycle includes aromatic 
heterocycles, for example, pyridine, pyrazine, pyrimidine, pyridazine, thiophene, furan, 
furazan, pyrrole, imidazole, thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, 
15 tetrazole, 1,2,3-thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4- 
oxadiazole, 1,3,4-triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole. 

For compounds of formula (la) additionally, heterocycle encompass polycyclic 
heterocycles, for example, indole, indoline, isoindohne, quinoline, tetrahydroquinoline, 
isoquinoline, tetrahydroisoquinoline, 1,4-benzodioxan, coimiarin, dihydrocoumarin, 
20 benzofuran, 2,3-dihydrobenzofiiran, isobenzofuran, chromene, chroman, isochroman, 
xanthene, phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine, 
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine, perimidine, 
phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-benzisoxazole, benzothiophene, 
benzoxazole, benzthiazole, benzimidazole, benztriazole, thioxanthine, carbazole, carboline, 
25 acridine, pyrolizidine, and quinoUzidine. 

For compounds of formula (la) in addition to the polycyclic heterocycles described 
above, heterocycle includes polycyclic heterocycles wherein the ring fiision between two or 
more rings includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidine, 
30 diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.1]heptane. 

For compounds of formula (La) heterocyclyl includes, for example, monocyclic 
heterocyclyls, such as: aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, 
pyrrolidinyl, pyrrolinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl. 
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2,3-dihy(irofuranyl, 2,5-dihydrofiiranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6- 
tetrahydro-pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2;3- 
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl, 
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-l/f-azepmyI, homopiperazinyl, 1,3-dioxepanyl, 
4,7-dihydro-l,3-dioxepinyl, and hexamethylene oxidyl. 

For compounds of formula (la) in addition, heterocyclyl includes aromatic 
heterocyclyls or heteroaryl, for example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
thienyl, ftiryl, fiirazanyl, pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, 
isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 
1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 13,4-thiadiazolyl, and 1,3,4 oxadiazolyl. 

For compounds of formula (la) additionally, heterocyclyl encompasses polycyclic 
heterocyclyls (including both aromatic or non-aromatic), for example, indolyl, indolinyl, 
isoindolinyl, quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4- 
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofiiranyl, 2,3-dihydrobenzofuranyl, 
isobenzofiiranyl, chromenyl, chromanyl, isochromanyl, xanthenyl, phenoxathiinyl, 
thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, phthalazinyl, naphthyridinyl, 
quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, phenanthridinyl, perimidinyl, 
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxazinyl, 1,2-benzisoxazolyI, 
benzothiophenyl, benzoxazolyl, benzthiazolyl, benzimidazolyl, benztriazolyl, thioxanthtnyl, 
carbazolyl, carbolinyl, acridinyl, pyrolizidinyl, and quinolizidinyl. 

For compounds of formula (la) in addition to the polycyclic heterocyclyls described 
above, heterocyclyl includes polycyclic heterocyclyls wherein the ring fusion between two or 
more rings includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidinyl, 
diazabicycIo[2.2.1]heptyl; and 7-oxabicyclo[2.2.1]heptyl. 

For compounds of formula (la) the term "amine" or "amino" used alone or as a suffix 
or prefix, refere to radicals of the general formula -NRR', wherein R and R' are 
independently selected from hydrogen or a hydrocarbon radical. 

An example of "Ci^alkanoyloxy" is acetoxy. Examples of "Ci.6alkoxycarbonyl" 
include Cj^alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, n- and /-butoxycarbonyl. 
Examples of "Ci^alkoxy" include CMalkoxy, Ci.salkoxy, raethoxy, ethoxy and propoxy. 
Examples of "Ci^alkoxyimino" include CMalkoxyimino, Cioalkoxyimino, methoxyimino, 
ethoxyimino and propoxyimino. Examples of "Ci-salkanoylamino" include formamido, 
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acetamido and propionylamino. Examples of "Ci^alkylS(0)a wherein a is 0 to 2" include 
Ci-4alkylsuIphonyl, methylthio, ethylthio, methylsulphinyl, ethylsiaphinyl, mesyl and 
ethylsixlphonyl. Examples of "Ci^alkylthio" include methylthio and ethylthio. Examples of 
"Ci-ealkylsulphonylamino" include methylsulphonylamino and ethylsulphsulphonylamino. 
Examples of "Ci-ealkanoyl" include CMalkanoyl, propionyl and acetyl. Examples of 
'W-(Ci.6alkyl)aniino" include methylamino and ethylamino. Examples of 
"iy;iV-(C].6alkyl)2amino" include di-AT-methylamino, di-(iV^ethyl)amino and 
iV-ethyl-iV-methylamino. Examples of "C2^alkenyr' are vinyl, allyl and l-propenyl. Examples 
of "C2-6alkynyl" are ethynyl, 1-propynyl and 2-propynyl. Examples of 
'W-(Ci.6alkyl)sulphamoyl" are 7V-(methyl)sulphamoyl andiV-(ethyl)sulphamoyl. Examples of 
'W-(Ci.6alkyl)2Sulphamoyl" are iV^-(dimethyl)sulphamoyl and 
iV-(methyl)-A^-(ethyl)sulphamoyl. Examples of 'W-(Ci.6alkyl)carbamoyl" are 
i\r-(Ci.4alkyl)carbamoyl, melhylaminocarbonyl and ethylaminocarbonyl. Examples of 
'W,A'-(Ci^alkyl)2carbamoyl" are N.N-(CiAa]kyl)2carbsmoyl, dimethylaminocarbonyl and 
methylethylaminocarbonyl. 

"RT" or "rt" means room temperature. 

A first ring group being "fused" with a second ring group means the first ring and the 
second ring share at least two atoms there between. 

A suitable pharmaceutically acceptable salt of a compound of the invention is, for 
example, an acid-addition sah of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is 
sufficiently acidic is an alkah metal salt, for example a sodiiim or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a saU with an 
organic base which affords a physiologically-acceptable cation, for example a salt with 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 

It should be noted that the pyrazoles claimed in this invention are capable to exist in 
different resonance structures and thus the pyrazoles claimed herein include all possible 
resonance structures, for example optical isomers, diastereoisomers and geometric isomers 
and all tautomeric forms of the compounds of the formula (I). 
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It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms. 
Formulations 

Compounds of the present iuvention may be administered orally, parenteral, buccal, 
vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously, 
topically, intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, 
intrathecally, intracerebroventricularly and by injection into the joints. 

The dosage will depend on the route of administration, the severity of the disease, age 
and weight of the patient and other factors normally considered by the attending physician, 
when determining the individual regimen and dosage level as the most appropriate for a 
particular patient. 

An effective amount of a compound of the present invention for use in therapy of 
cancer is an amount sufficient to symptomatically relieve in a warm-blooded animal, 
particularly a human the symptoms of cancer, to slow the progression of cancer, or to reduce 
in patients with symptoms of cancer the risk of getting worse. 

For preparing pharmaceutical compositions from the compoimds of this invention, 
inert, pharmaceutically acceptable carriers can be either soUd or liquid. Solid form 
preparations include powders, tablets, dispersible granules, capsules, cachets, and 
suppositories. 

A solid carrier can be one or more substance, which may also act as diluents, flavoring 
agents, solubiUzers, lubricants, suspending agents, binders, or tablet disintegratmg agents; it 
can also be an encapsulating material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the finely 
divided active component. In tablets, the active component is mixed with the carrier having 
the necessary binding properties in suitable proportions and compacted in the shape and size 
desired. 

For preparing suppository compositions, a low-melting wax such as a mixture of fatty 
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein 
by, for example, stirring. The molten homogeneous mixture is then poured mto convenient 
sized molds and allowed to cool and solidify. 
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Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a 
low-melting wax, cocoa butter, and the like. 

Some of the compounds of the present invention are capable of forming salts with various 
5 inorganic and organic acids and bases and such salts are also withm the scope of this 

invention. Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate, 
benzenesulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline, 
citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate, 
glycolate, hemisulfate, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, 

10 hydrobromide, hydroiodide, hydroxymaleate, lactate, malate, maleate, methanesulfonate, 
meglumine, 2-naphthalenesulfonate, nitrate, oxalate, pamoate, persulfate, phenylacetate, 
phosphate, diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate, 
sulfamate, sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and 
undecanoate. Base salts include ammonium salts, alkali metal salts such as sodium, lithium 

15 and potassium salts, alkaline earth metal salts such as aluminum, calcium and magnesium 
salts, salts with organic bases such as dicyclohexylamine salts, N-methyl-D-glucamine, and 
salts with amino acids such as arginine, lysme, ornithine, and so forth. Also, basic 
nitrogen-containmg groups may be quatemized with such agents as: lower alkyl halides, such 
as methyl, ethyl, propyl, and butyl halides; dialkyl sulfates like dimethyl, diethyl, dibutyl; 

20 diamyl sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl halides; aralkyl 
halides like benzyl bromide and others. Non-toxic physiologically-acceptable salts are 
preferred, although other salts are also useful, such as in isolating or purifying the product. 

The salts may be formed by conventional means, such as by reacting the free base 
form of the product with one or more equivalents of the appropriate acid in a solvent or 

25 medium in which the salt is insoluble, or in a solvent such as water, which is removed in 

vacuo or by freeze drying or by exchanging the anions of an existmg salt for another anion on 
a suitable ion-exchange resin. 

In order to use a compoimd of the formula (I) or a pharmaceutically acceptable salt 
thereof for the therapeutic treatment (including prophylactic treatment) of mammals including 

30 humans, it is normally formulated in accordance with standard pharmaceutical practice as a 
pharmaceutical composition. 

In addition to the compounds of the present invention, the pharmaceutical composition 
of this invention may also contain, or be co-administered (simultaneously or sequentially) 
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with, one or more pharmacological agents of value in treating one or more disease conditions 
referred to herein. 

The term composition is intended to include the formulation of the active component 
or a pharmaceutically acceptable salt with a pharmaceutically acceptable carrier. For example 
5 this invention may be formulated by means known in the art into the form of, for example, 
tablets, capsules, aqueoiis or oily solutions, suspensions, emulsions, creams, ointments, gels, 
nasal sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, 
and for parenteral use (including intravenous, intramuscular or infusion) sterile aqueous or 
oily solutions or siispensions or sterile emulsions. 

10 Liquid form compositions include solutions, suspensions, and emulsions. Sterile water 

or water-propylene glycol solutions of the active compounds may be mentioned as an 
example of liquid preparations suitable for parenteral administration. Liquid compositions can 
also be formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for 
oral administration can be prepared by dissolving the active component in water and adding 

15 suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous 
suspensions for oral use can be made by dispersing the finely divided active component in 
water together with a viscous material such as natural synthetic gums, resins, methyl 
cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the 
pharmaceutical formulation art. 

20 The pharmaceutical compositions can be in imit dosage form. In such form, the 

composition is divided into imit doses containing appropriate quantities of the active 
component. The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders in 
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can 

25 be the appropriate number of any of these packaged forms. 
Combinations 

The anti-cancer treatment defined herein may be applied as a sole therapy or may 
involve, in addition to the compound of the invention, conventional surgery or radiotherapy or 
chemotherapy. Such chemotherapy may include one or more of the following categories of 
30 anti-tumour agents: 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 
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example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafiur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea); antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
5 alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 
taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 
teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example 
10 fulvestrant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone 
acetate), LHKH antagonists or LHRH agonists (for example goserelin, leuproreUn and 
buserelin), progestogens (for example megestrol acetate), aromatase inhibitors (for example 
as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5a-reductase such as 
finasteride; 

1 5 (iii) agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) inhibitors of growth factor function, for example such inhibitors include growth factor 
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 
trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , famesyl 

20 transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for 
example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine 
kinase inhibitors such as 

N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine 
(gefitinib, AZDl 839), N-(3-ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine 
25 (erlotinib, OSI-774) and 

6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 
1033)), for example inhibitors of the platelet-derived growth factor family and for example 
inhibitors of the hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
30 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

bevacizumab [Avastin'''*^, compoimds such as those disclosed in International Patent 
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 
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compounds that work by other mechanisms (for example linomide, inhibitors of integrin 
avps function and angiostatin); 

(vi) vascular damaging agents such as Combretastatin A4 and compoimds disclosed in 
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO 

5 01/92224, WO 02/04434 and WO 02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, 
such as ISIS 2503, an anti-ras antisense; 

(viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug 

10 therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(ix) immunotherapy approaches, including for example ex-vivo and in- vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 

15 as interleukin 2, interleuMn 4 or granulocyte-macrophage colony stimulating factor, 

approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell bnes 
and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 

20 separate dosing of the individual components of the treatment. Such combination products 
employ the compounds of this invention, or pharmaceutically acceptable salts thereof, within 
the dosage range described hereinbefore and the other pharmaceutically-active agent within 
its approved dosage range. 
Synthesis 

25 The compounds, or pharmaceutically acceptable salts thereof, of the present invention 

can be prepared in a number of ways well known to one skilled in the art of organic synthesis. 
The compounds, or pharmaceutically acceptable salts thereof, of the present invention can be 
synthesized using the methods described below, together with synthetic methods known in the 
art of synthetic organic chemistry, or variations thereon as appreciated by those skilled in the 

30 art. Such methods include, but are not limited to, those described below. All references cited 
herein are hereby incorporated in their entirety by reference. 

The novel compounds, or pharmaceutically acceptable salts thereof, of this invention 
may be prepared using the reactions and techniques described herein. The reactions are 
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perfonned in solvents appropriate to the reagents and materials employed and are suitable for 
the transformations being effected. Also, in the description of the synthetic methods described 
below, it is to be understood that all proposed reaction conditions, including choice of solvent, 
reaction atmosphere, reaction temperature, duration of the experiment and workup 
5 procedures, are chosen to be the conditions standard for that reaction, which should be readily 
recognized by one skilled in the art. It is understood by one skilled in the art of organic 
synthesis that the functionality present on various portions of the molecule must be 
compatible with the reagents and reactions proposed. Such restrictions to the substituents, 
which are compatible with the reaction conditions, will be readily apparent to one skilled in 
10 the art and alternate methods must then be used. 

The invention will now be fiirther described with reference to the following illustrative 
examples in which, unless stated otherwise: 

(i) temperatures are given m degrees Celsius (°C); operations are carried out at room 
temperature or ambient temperature, that is, in a range of 18-25 °C; 
1 5 (ii) organic solutions were dried over anhydrous sodium sulfate; evaporation of organic 
solvent was carried out using a rotary evaporator under reduced pressure (4.5-30 mmHg) 
with a bath temperature of up to 60 °C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; 
20 (iv) in general, the course ofreactions was followed by TLC or liquid 

chromatography/mass spectroscopy (LC/MS) and reaction times are given for illustration 
only; 

(v) final products have satisfactory proton nuclear magnetic resonance (NMR) spectra 
and/or mass spectra, data; 
25 (vi) yields are given for illustration only and are not necessarily those which can be 

obtained by diligent process development; preparations were repeated if more material was 
required; 

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, 
given in part per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 

30 determined at 300 MHz in d6-DMSO unless otherwise stated; 

(viii) chemical symbols have their usual meanings; 

(ix) solvent ratio was given in volume:volume (v/v) terms. 
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(x) Purification of the compounds were carried out using one or more of the following 
methods: 

a) flash chromatography on regular silica gel; 

b) flash chromatography on silica gel using Isco Combiflash® separation system: 
RediSep normal phase flash coliram, flow rate, 30-40 ml/min; 

c) Gilson semiprep HPLC separation system: YMC pack ODS-AQ column, 100x20 
nam, S 5|im 12 nm, water (0.1% trifluoroacetic acid) and acetonitrile (0.1% trifluoroacetic 
acid) as solvents, 20 min run; and 

(xvi) the following abbreviations have been used: 



DMF dimethylformamide; 

EtOAc ethyl acetate; 

ether diethyl ether; 

EtOH ethanol; 

THF tetrahydrofiiran; 

MeOH methanol; and 

DCM dichloromethane. 



Example 1 

5-Chloro-N''-(5-cvclopropvl- lg-pvrazol-3-vl)-N^-( 1 -phenvlethyl)pvrimidine-2.4-diamine 

A mixture of 1-phenylethylamine (73 ^L, 0.56 mmol), 2,5-dichloro-4-(5-cyclopropyl- 
l//-pyrazole-3-ylamino)pyrimidine (Method 1, 76 mg, 0.28 mmol) in 1-butanol (1.0 ml) was 
heated at 1 10°C for 18 hrs. The solvent was removed and EtOAc was added. The solution was 
washed with water and was concentrated. Semi-prep HPLC (Gilson system) provided product 
as a soUd (91 mg, 92 %). 'H NMR (CDCI3): 0.72 (m, 2 H), 0.96 (m, 2 H), 1.56 (d, 3 H), 1.85 
(m, 1 H), 5.08 (m, 1 H), 5.41 (br s, 1 H), 6.08 (br s, 1 H), 7.22-7.41 (m, 5 H), 7.92 (s, 1 H). 

Example 2-127 

Following a similar procedure to Example 1, the following compounds were 
synthesized via reaction of a suitable pyrimidine (method of production of which is also 
listed) and a suitable amine. 
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Ex. 


Compound 


'HNMR 


SM 


it 


RrnTnn-N''-n-ethvl-lH- 

pyrazol-5-yl)-N^-(l- 
phenylethyl) pyrimidine-2,4- 
diamine 


1 19 T = 9Hz SHI MSCd J = 9Hz 
3 H), 2.59 (q, J = 9 Hz, 2 H), 4.99 (t, J = 
9 Hz, 1 H), 6.04 (s, 1 H), 7.30 (m, 5 H), 
8.18 (1 br s, IH), 8.48 (s, 1 H), 9.36 (s, 1 


Method 
2 


3 


N''-(3-tert-ButyHH-pyrazol-5- 

yl)-5-chloro-N^-(l- 

phenylethyl)pyrimidine-2,4- 

CilaJULLLLLw 


1.27 (s, 9 H), 1 .48 (d, J = 6 Hz, 3 H), 
5.04 (t, J = 6 Hz, 1 H), 6.25 (s, 1 H), 7.29 
(m, 5 H), 8.18 (s, 1 H), 8.77 (s, 1 H), 
10 02 fs 1 H) 


Method 
3 


4 


N*-(3-Cyclopropyl-.lH- 
pyrazol-5-yl)-N^-( 1 -phenyl 
ethyl)-5-(trifluoromethyl) 
pyrimidme-2,4-diamine 


0.66 (m, 2 H), 0.94 (m, 2 H), 1.44 (d, J = 
9 Hz, 3 H), 1.90 (m, 1 H), 4.96 (m, 1 H), 
5.95 (s, 1 H), 7.28 (m, 5 H), 8.28 (s, 1 
H), 8.53 (s, 1 H), 8.87 (s, 1 H) 


Method 
4 


c 


j-oromo-iN -\^j-cyoiopropyi- 
lH-pyrazol-5-yl)-N^-[(lS)-l- 
(4-fluorophenyl)ethyl] 
pyrimidine-2,4-diamine 


0 fifi ("<! 9 tfi 0 92 rm 2 H") 1 44 Cd 3 
H), 1.88 (m, 1 H), 4.95 (m, 1 H), 5.95 (s, 

1 H), 7.12 (m, 2 H), 7.31 (m, 2 H), 8.14 
(s, 1 H), 8.27 (s, 1 H), 8.92 (br s, 1 H), 
9.23 (br s, 1 H) . 


Method 
5 


gi 
O 


D-tjronio-JN -(_j-cyciopropyi- 
lH-pyrazol-5-yl)-N^-[(lS)-l- 
phenylpropyl]pyrimidine-2,4- 
diamine 


ft M Cc 9 TT^ ft ftft <'m 5 TT^ 
1.78-1.91 (m, 3 H), 4.72 (m, 1 H), 6.03 
(s, 1 H), 7.24-7.31 (m, 5 H), 8.02 (br s, 1 
H), 8.14 (s, 1 H), 8.24 (br s, 1 H), 9.29 
(br s, 1 H) 


Method 
5 


/ 


D-xsionio-iN -^j-cyL/iuprupyi- 
lH-pyrazol-5-yl)-N^-[(lS)-l- 
(4-mtrophenyl)ethyl] 
pyrimidme-2,4-diamine 


ft 65 Cm 7 1T4 0 94 <'m 2 H) 1 49 W J = 
9 Hz, 3 H), 1.89 (m, 1 H), 5.01 (m, 1 H), 
5.82 (s, 1 H), 6.27 (s, 1 H), 7.63 (m, 2 
H), 8.16 (m, 3 H), 8.41 (br s, 1 H), 9.14 
(br s, 1 H) 


Method 
5 


8 


(2R)-2-({5-Bromo-4-[(3- 
cyclopropyl- 1 H-pyrazol-5- 
yl)ammo]pyrimidin-2- 
yl} amino)-2-phenylethanol 


0.69 (m, 2 H), 0.95 (m, 2 H), 1.90 (m, 1 
H), 3.68 (d, 2 H), 4.93 (t, 1 H), 5.95 (s, 1 
H), 7.30 (m, 5 H), 8.22 (s, 1 H), 8.40 (br 
s, 1 H), 9.45 (br s, 1 H) 


Method 
5 
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Ex. 


Compound 


^HNMR 


SM 


9 


S-Bromo-K^-CS-cyclopropyl- 
m-pyrazol-3-yl)-N^-(l- 
phenylethyl)pyrimidine-2,4- 
diamine 


(CDCI3); 0.71 (m, 2 H), 0.95 (m, 2 H), 
1.56 (d, 3 H), 1.85 (m, 1 H), 5.08 (m, 1 
H), 5.63 (br s, 1 H), 6.05 (br s, 1 H), 
7.22-7.41 (m, 5 H), 7.99 (s, 1 H). 


Method 
5 


in 


-(""hi orn -In ^ -r,vc,l miroDvl - 

lH-pyrazol-3-yl)-N^-(l- 

phenylpropyl)pyrimidine-2,4- 

diamine 


fCDCUV 0 89 (m 2 H\ 1.00 (t, 3 IT), 

1.17 (m, 2 H), 2.00 (m, 3 H), 4.85 (dt, 1 

H), 6.34 (s, 1 H), 7.28-7.39 (m, 5 H), 

7.86 (s, 1 H), 8.88 (s, 1 H), 10.10 (d, 1 

H) 
*v • 


Method 
1 


11 


S-Chloro-N^-CS-cyclopropyl- 
lH-pyrazol-3-yl)-N2-[(lS)-l- 
phenylethyl]pyrimidine-2,4- 
diamine 


(CDCI3): 0.72 (m, 2 H), 0.98 (m, 2 H), 
1.58 (d, 3 H), 1.86 (m, 1 H), 5.07 (m, 1 
H), 6.08 (br s, 1 H), 7.23-7.41 (m, 5 H), 
7.53(brs, IH), 7.88 (s, 1 H) 


Method 
1 


1 0 

Xii 


lH-pyrazol-3-yl)-N^-[(lR)-l - 

phenylethyl]pyrirnidme-2,4- 

diamine 


fCDCUV 0 72 fm 2 ID 0 99 I'm 2 HV 
1.51 (d, 3 H), 1.93 (m, 1 H), 5.04 (m, 1 
H), 6.04 (br s, 1 H), 7.26-7.50 (m, 5 H), 
.8.19 (s, 1 H), 7.53 (br s, 1 H), 8.65 (br s, 
IH), 9.95(brs, IH) 


Method 
1 


I'i 
IJ 


lH-pyrazol-3-yl)-N^-(l- 

phenylpropyl)pyrimidme-2,4- 

diamine 


rCDCkV 0 75 Cm 2 ID 0.90 ft 3 H\ 
0.99 (m, 2 H), 1.84 (m, 2 H), 1.96 (m, 1 
H), 4.77 (m, 1 H), 6.08 (s, 1 H), 
7.29-7.39 (m, 5 H), 8.25 (s, 1 H), 8.60 
(brs, lH),9.48(brs, IH) 


Method 
5 


14 


S-'RrmTiA-'T^-r S-pvrlnnrnnvl- 

lH-pyrazol-3-yl)-N^-[(lS)-l- 

phenylethyl]pyrimidme-2,4- 

diamine 


0 66 fm 1 0 75 (m 1 H) 0.87 (m, 1 
H), 0.99 (m, 1 H), 1.46 (d, 3 H), 1.92 (m, 

1 H), 5.04 (m, 1 H), 5.88 (br s, 1 H), 
7.20-7.44 (m, 5 H), 7.95 (s, 1 H), 8.01 (s, 
1 H), 12.14 (s, 1 H) 


Method 
5 


15 


N*-(5-tert-ButyI- 1 H-pyrazol-3- 
yl)-5-chloro-N2-[(lS)-l-(4- 
fluorophenyl)ethyl]pyriinidine- 
2,4-diamme 


1.26 (s, 9 H), 1.46 (d, 3 H), 5.01 (m, 1 
H), 6.22 (br s, 1 H), 7.1 1 (m, 2 H), 7.32 
(m, 2 H), 8.07 (s, 1 H) 


Method 
3 
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V<' U IIX V U U 


NMR 

JUL i-^XTJULV 


SM 


16 


5-Bromo-N^-(5-tert-butyl-lH- 
pyrazol-3-yl)-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]pyrimidine- 
2,4-diamiQe 


1.26 (s, 9 H), 1.46 (d, 3 H), 4.99 (m, 1 
H), 6.20 (br s, 1 H), 7.10 (m, 2 H), 7.28 
(m, 2 H), 8.17 (s, 1 H), 8.38 (br s, 1 H), 
9.42 (br s, 1 H) 


Method 
6 


17 


j-JtJromo-iN -^j-cyciopropyj- 
lH-pyrazol-3-yl)-N^-[(l S)-l- 
(4-fluorophenyl)ethyl]-6- 
methylpyriimdme-2,4-diainine 


H), 1.90 (m, 1 H), 2.39 (s, 3 H), 4.94 (m, 
1 H), 5.92 (s, 1 H), 7.13 (m, 2 H), 7.29 
(m, 2 H), 8.37 (br s, 1 H), 9.63 (br s, 1 
"J 


ivicinoci 

7 


18 


(2R)-2-({5-Bromo-4-[(5- 
cyclopropyl-lH-pyrazol-3- 
yl)amino]-6-methylpyrimidin- 
z-yi j- aniino _/-z-pneiiyicuianoi 


(CD3OD): 0.74 (m, 2 H), 1.05 (m, 2 H), 
1.93 (m, 1 H), 3.84 (m, 2 H), 5.05 (m, 1 
H), 5.99 (br s, 1 H), 7.33 (m, 5 H) 


Method 
7 


19 


N''-(3-Cyclopropyl-lH- 
pyrazol-5-yl)- N^-(l- 
phenylethyl) pyrimidme-2,4- 
diamine 


0.6 (m, 2 H), 0.9 (m, 2 H), 1.5 (m, 3 H), 
1.9 (m, 1 H), 5.1 (m, 1 H), 6.1 (m, 1 H), 
6.3 (m, 1 H), 7.3-7.4 (m, 5 H), 7.6 (m, 1 
H), 8.7 (s, 1 H) 


Method 
8 


20 


N -^3-(^yciopropyi-lrl- 
pyrazol-5-yl)-5-metliyl-N^-(l- 
phenylethyl)pyrimidine-2,4- 
diamine 


u.o ^^m, / n), u.y ^,m, z ti), i.j ^nij ■j 
1.9 (m, 1 H), 2.0 (s, 3 H), 5.1 (m, 1 H), 
6.1 (m, 1 H), 6.3 (m, 1 H), 7.3-7.4 (m, 5 
H), 7.7 (m, 1 H), 8.6 (s, 1 H), 10.1 (s, 1 
vr\ 


9 


21 


(2S)-2-({5-Bromo-4-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyrimidin-2- 
yl} amino)-2-phenylethanol 


0.9 (m, 2 H), 1.2 (m, 2 H), 2.0 (m, 1 H), 

4.1 (m, 2 H), 4.2 (m, 1 H), 5.3 (m, 1 H), 

6.2 (m, 1 H), 7.3-7.4 (m, 5 H), 8.1 (m, 1 
H), 8.7 (s, 1 H), 10.1 (m, 1 H) 


Method 
5 


22 


5-Chloro-N^-(3-cyclopropyl- 
lH-pyrazol-5-yl)-N^-[(lS)-l- 
(4-fluorophenyl)ethyl] 
pyriinidine-2,4-diamine 


0.6 - 0.8 (m, 2 H), 0.9-1.2 (m, 2 H), 1.6 
(m, 3 H), 2.0 (m, 1 H), 5.1 (m, 1 H), 6.4 
(m, 1 H), 7.0-7.4 (m, 4 H), 7.7 (m, 1 H), 
8.2 (s, 1 H), 8.4 (m, 1 H), 10.4 (m, 1 H) 


Method 
1 
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Ex. 


Compound 


'HNMR 


SM 


iJ 


pyrazol-5-yl)aiQino]-2- {[l-(4- 
fluorophenyl)-2-hydroxyethyl] 
amiiio}pyriniidine-4- 
carboxylate 


H), 1.67 (m, 2 H), 1.87 (m, 1 H), 3.69 
(m, 2 H), 4.33 (m, 2 H), 5.06 (m, 1 H), 
6.02 (s, 1 H), 7.17 (m, 2 H), 7.41 (m, 2 
H), 8.29 (br s, 1 H), 12.33 (br s, 1 H) 


10 


24 


^ZKJ-Z-^ j-L/UlOrO-'t-H^j- 

cyclopropyl- 1 H-pyrazol-5 - 
yl)amino]pyrimidin-2- 
yl}amino)-2-(4- 
fluoroplienyl)ethanol 


1.88 (m, 1 H), 3.60 (m, 2 H), 4.88 -4.93 
(m, 2 H), 5.79 (s, 1 H), 6.07-6.47 (m, 1 
H), 7.10 (m, 2 H), 7.35 (m, 2 H), 7.89 (s, 
1 H), 8.36 (s, 1 H), 12.08 (s, 1 H) 


1, and 

Method 

104 


25 


(zis ( 1 J - Cmoro-4- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyrimidm-2- 
yl}ainino)-2-(4- 
fluorophenyl)ethanol 


(m, 1 H), 3.60 (m, 2 H), 4.88 -4.93 (m, 2 
H), 5.77 (s, 1 H), 6.01-6.44 (m, 1 H), 
7.10 (m, 2 H), 7.35 (m, 2 H), 7.89 (s, 1 
H), 8.36 (s, 1 H), 12.08 (s, 1 H) 


1, and 

Method 

105 


26 


(2Kj-2-(^ p -r)ronio-4- n J - 
cyclopropyl- lH-pyrazol-5- 
yl)aiiiino]pyriraidin-2- 
yl}amino)-2-(4- 
fluorophenyl)ethanol 


H), 3.60 (m, 2 H), 4.90 (m, 1 H), 5.99 (br 
s, 1 H), 7.10 (m, 2 H), 7.36 (m, 2 H), 
7.98 (s, 1 H), 8.19 (br s, 1 H), 12.08 (br 
s,lH) 


iVXCUJLUU. 

5, and 

Method 

104 


27 


(^/bj-z-^j-Jt>roino-4-[(^o- 
cyclopropyl- 1 H-pyrazol-5 - 
yl)amino]py^iInidin-2- 
yl}aimno)-2-(4- 
fluorophenyl)ethanol 


n Aft /"m 9 14^ n OS /"m 9 TT^ 1 87 rm 1 

H), 3.60 (m, 2 H), 4.90 (m, 1 H), 5.93 
(ra, 1 H), 7.10 (m, 2 H), 7.35 (m, 2 H), 
7.97 (s, 1 H), 9.30 (br s, 1 H), 12.10 (br 
s,lH) 


5, and 

Method 

105 


28 


Methyl 6-[(3 -cyclopropyl- IH- 
pyrazol-5-yl)amino]-2- { [( 1 R)- 
1 -(4-fluorophenyl)-2- 
hydroxyethyl]amino}pyrinudin 
e-4-carboxylate 


0.65 (m, 2 H), 0.95 (m, 2 H), 1.88 (m, 1 
H), 3.72 (m, 5 H), 5.07 (m, 1 H), 6.02 (s, 
1 H), 6.79 (s, I H), 7.19 (m, 2 H), 7.39 
(m, 2 H). 8.39 (s, 1 H), 11.41 (s, 1 H), 
12.40 (br s, 1 H) 


Method 
10, and 
Method 
104 
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Ex. 


Compound 


^HNMR 


SM 


29 


6-[(3 -Cyclopropyl- 1 H-pyrazol- 

5-yl)ammo]-N-[(lR)-l-(4- 

■n'iioroT)henvlV2-hvdroxv 

ethyl]-2-{[(lR)-l-(4- 

fluorophenyl)-2-hydroxyethyl] 

amino}pyrimidine-4- 

pflrlin'scaTTiide 


(Acetone-d6): 0.76 (m, 2 H), 1.06 (m, 2 
H), 2.58 (m, 1 H), 3.90 (m, 4 H), 
5.11-5.29 (m, 2 H), 6.07 (s, 0.5 H), 6.17 
(s, 0.5 H), 6.83 (s, 0.5 H), 7.07 (m, 4 H), 
7.26 (s, 0.5 H), 7.54 (m, 4 H) 


Method 
10, and 
Method 
104 


30 


(2R)-2-({5-Bromo-4-[(5- 
inethyl-lH-pyrazol-3- 
yl)amino]pyriimdin-2- 
yl} amiiio)-2-phenylethanol 


(CD3OD): 2.34 (s, 3 H), 3.88 (m, 1 H), 
3.92 (m, 1 H), 5.03 (m, 1 H), 6.03 (br s, 
1 H), 7.36 (m, 5 H), 8.15 (s, 1 H) 


Method 
11 


31 


5-Chloro-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]- N*-(5- 
methyl-lH-pyrazol-3- 
vnnvriTnidiTie-2 4-dianiiiie 


(CD3OD): 1.57 (d, 3 H), 2.34 (s, 3 H), 
5.05 (m, 1 H), 6.08 (br s, 1 H), 7.07 (m, 
2 H), 7.33 (m, 2 H), 8.02 (s, 1 H) 


Method 
12 


32 


5-Bromo-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]- N^-(5- 
methyl-lH-pyrazol-3- 
vnnvriniidiiie-2 4-dianiine 


(CDsOD): 1.57 (d, 3 H), 2.34 (s, 3 H), 
5.02 (m, 1 H), 6.08 (br s, 1 H), 7.07 (m, 
2 H), 7.32 (m, 2 H), 8.09 (s, 1 H) 


Method 
11 


33 


(2R)-2-({4-[(3-Cyclopropyl- 
lH-pyrazol-5-yl)amino]-5- 
fluoropyrimidin-2-yI} amino)- 
2-phenylethanol 


0.64 (m, 2 H), 0.92 (m, 2 H), 1.82 (m, 1 
H), 3.63 (m, 2 H), 4.88 (m, 1 H), 5.99 (s, 
1 H), 7.27 (m, 5 H), 8.03 (s, 1 H) 


Method 
13 


34 


Ethyl 6-[(3-cyclopropyl-lH- 
pyrazol-5-yl)ainino]-2- { [(1 S)- 
1 -(4-fliiorophenyl)ethyl] 
amino}pyrimidine-4- 
carboxylate 


0.65 (m, 2 H), 0.95 (m, 2 H), 1.30 (t, 3 
H), 1.46 (d, 3 H), 1.87 (m, 1 H), 4.34 (m, 
2 H), 5.11 (m, 1 H), 6.05 (s, 1 H), 6.79 
(s, 1 H), 7.15 (m, 2 H), 7.42 (m, 2 H), 
8.02 (br s, 1 H) 


Method 
17 
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Ex. 


Compound 


^HNMR 


SM 


jj 


9-r / '5-Chloro-4-r('3- 

cyclopropyl-lH-pyrazol-5- 

yl)amino]pyrimidm-2- 

yl}amino)-2-(4- 

fluorophenyl)ethaiiol 


0.69 (m, 2 H), 0.96 (m, 2 H), 1.91 (m, 1 
H),3.67(in,2H),4.93(m,lH), 
5.98-6.24 (m, 1 H), 7.14 (m, 2 H), 7.33 
(m, 2 H), 8.22 (s, 1 H), 8.76 (s, 1 H), 
10.07 (br s, 1 H) 


Method 
1, and 
Metibod 
106 


io 


W'' ex ("'vr-lrmrnnvl-lH- 

pyrazol-5-yl)- n2-[(1S)-1-(4- 

fluorophenyl)ethyl]-6- 

me1iiylpyrimidine-2,4-diamine 


0.66 (m, 2 H), 0.95 (m, 2 H), 1.51 (d, 3 
H), 1.87 (m, 1 H), 2.25 (s, 3 H), 5.14 (m, 
1 H), 6.08 (m, 1 H), 7.18 (m, 2 H), 7.41 
(m, 2 H), 8.78 (s, 1 H), 10.99 (br s, 1 H), 
12.34 (br s, 1 H), 12.72 (br s, 1 H) 


Method 
14 


51 


z-^ \ j'ljioiiiu-^T-L^j- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyriinidin-2- 
yl}amino)-2-(4- 
fluorophenyl)ethanol 


0.45 (m, 2 H), 0.71 (m, 2 H), 1.65 (m, 1 
H), 3.41 (d, 2 H), 4.96 (m, 1 H), 5.72 (br 
s, 1 H), 6.89 (m, 2 H), 7.09 (m, 2 H), 
7.88 (br s, 1 H) 


Method 
5, and 
Method 
106 


38 


lH-pyrazol-5-yl)-N^-[(lS)-l- 

(4-fluorophenyl)ethyl] 

pyrimidine-2,4-diamme 


0.66 (m, 2 H), 0.92 (m, 2 H), 1.40 (d, 3 
H), 1.84 (m, 1 H), 5.03 (m, 1 H), 
5.93-6.17 (m, 1 H), 7.12 (m, 2 H), 7.38 
(m, 2 H), 7.78 (br s, 1 H), 9.63 (br s, 1 
H) 


Method 
15 


5y 


A "ninVilnrn-'M''-<"^- 

cyclopropyl-lH-pyrazol-5-yl)- 
]S[^-[(1 S)-l-(4-fluorophenyl) 
et]iyl]pyriinidine-2,4-diamine 


0.67 (m, 2 H), 0.92 (m, 2 H), 1.39 (m, 3 
H), 1.87 (m,lH), 4.92 (m,lH), 
5.93-6.21 (m, 1 H), 7.10 (m, 2 H), 7.33 
(m, 2 H), 7.95 (m, 1 H), 8.83 (br s, 1 H), 
9.19 (br s, 1 H) 


Method 
16 


40 


N^-CS-Cyclopropyl-lH- 
pyrazol-5-yl)- N^-[(lS)-l-(4- 
fluorophenyl)ethyl]-5- 
methylpyriinidine-2,4-diamine 


0.66 (m, 2 H), 0.95 (m, 2 H), 1.49 (d, 3 
H), 1.90 (m, 1 H), 2.05 (s, 3 H), 5.01 (m, 
1 H), 6.03 (br s, 1 H), 7.16 (m, 2 H), 7.35 
(m, 2 H), 7.70 (s, 1 H), 8.65 (br s, 1 H), 
10.04 (s, 1 H), 12.01 (br s, 1 H) 


Method 
9 
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41 


N'*-(3-Cyclopropyl-lH- 
pyrazol-5-yl)-5 -fluoro-N^- 
[(1 S)-l -(4-fluorophenyl)ethyl] 
pyrimidiiie-2,4-diamme 


0.66 (m, 2 H), 0.95 (m, 2 H), 1.46 (d, 3 
H), 1.88 (m, 1 H), 4.98 (m, 1 H), 6.07 (br 
s, 1 H), 7.15 (m, 2 H), 7.38 (m. 2 H), 
8.04 (s, 1 H) 


Method 
13 


42 


JN -(^3-uyciopropyi-ixi- 
pyrazol-5-yl)-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]pyrimidine- 
2,4-diamine 


n 66 ■? FH 0 95 fm 2 H), 1.52 (d, 3 
H), 1.86 (m, 1 H), 5.12 (m, 1 H), 6.06 (s, 

I H), 6.28 (m. 1 H), 7.19 (m, 2 H), 7.41 
(m, 2 H), 7.83 (m 1 H), 8.91 (br s, 1 H), 

II IHs 1 ID 12.02 (br s, 1 H) 


Method 
8 


43 


(2S)-2-({5-Chloro-4-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyrimidm-2- 
yij aniiiio j-z-pDcnyicuioiiui 


0.70 (m, 2 H), 0.95 (m, 2 H), 1.90 (m, 1 
H), 3.67 (m, 2 H), 4.93 (m, 1 H), 5.97 (s, 
1 H), 7.31 (m, 5 H), 8.16 (s, 1 H), 8.46 

fbr s 1 ID 9 97 (br s, 1 H) 


Method 
1 


44 


(2R)-2-({5-ailoro-4-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyrimidin-2- 
yl} amino)-2-phenylethanol 


0.69 (m, 2 H), 0.95 (m, 2 H), 1.89 (m, 1 
H), 3.66 (m, 2 H), 4.92 (m, 1 H), 5.97 (s, 
1 H), 7.31 (m, 5 H), 8.15 (s, 1 H), 9.88 
(br s, 1 H) 


Method 
1 


45 


3-({5-Bromo-4-[(_i- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]pyrimidin-2- 
yl} amino)-3-(4-fluorophenyl) 
propanoic aciu 


n fiQ Cm ? TD 0 93 Cm 2 H") 1 87 fm 1 
H), 2.64 (d, 2 H), 5.5 (m, 1 H), 6.10-6.20 
(m, 1 H), 7.12 (m, 2 H), 7.36 (m 2 H), 
8.07 (m, 1 H), 8.78 (br s, 1 H) 


Method 
5 


46 


2-[{5-Bromo-4-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)ammo]pyrimidin-2-yl} (1 - 
phenylethyl)amino]ethanol 


(CD3OD): 0.60 (m, 1 H), 0.75 (m, 1 H), 
1.64 (d, J = 9.0 Hz, 3 H), 1 .86 (m, 1 H), 
3.51 (m, 4 H), 5.94 (q, J = 9.0 Hz, 1 H), 
6.12 (s, 1 H), 7.35 (m, 5 H), 8.18 (s, 1 H) 


Method 
5 


47 


5-Chloro-N'*-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N2-[(lR)-l- 
(4-fluorophenyl)-2-methoxy 
ethyl]pyrimidme-2,4-diamine 


(CD3OD): 0.6 (m, 2 H), 0.9 (m, 2 H), 1.8 
(m, 1 H), 3.2 (s, 3 H), 3.5 (m, 2 H), 5.0 
(br s, 1 H), 5.9 (br s, 1 H), 6.9 (m, 2 H), 
7.2(m,2H),7.9(m,lH) 


Method 
1, and 
Method 
113 
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48 


5-unloro-JN -p-cyclopropyi- 

lH-pyrazol-3-yl)-N^-[l-(4- 

fluorophenyl)-2-morpholin-4- 

ylethyl]pyrimidme-2,4- 

diamine 


(^cUsUU): u.y (m, tij, i.i (.m, / xij, /.u 
(m, 1 H), 3.5 (m, 4 H), 3.9 (m, 6 H), 5.5 
(br s, 1 H), 6.1 (br s, 1 H), 7.1 (m, 2 H), 
7.5 (m, 2 H), 8.1 (s, 1 H) 


Metaou 
1, and 
Method 
114 


49 


2-({5-Chloro-4-[(5- 

cyclopropyl-lH-pyrazol-3- 

yl)aniino]pyrimidm-2- 

yl} ammo)-2-(2-thienyl)ethanol 


0.67 (m, 2 H), O.yi (m, 2 Jti), 1 .oo (m, 1 
H), 3.73 (m, 2 H), 4.65-4.80 (m, 1 H), 
5.20 (m, 1 H), 6.07 (s, 1 H), 6.98 (m, 2 
H), 7.46 (m, 1 H), 8.10 (br s, 1 H), 8.20 
(s, 1 H), 8.65 (m, 1 H), 10.22 (m, 1 H) 


Memoa 
1, and 
Method 
108 


50 


N -(5-Cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(lS)-l- 
phenylethyl]qumazoline-2,4- 
diamine 


0.67 (m, 2 H), 0.96 (m, 2 H), 1.57 (m, 3 
H), 1.93 (m, 1 H), 5.27 (m, 1 H), 6.17 (br 
s, 1 H), 7.38 (m, 7 H), 7.82 (m, 1 H), 
8.59 (d, 1 H), 8.96 (br s, 1 H), 11.40 (br 
s, 1 H), 12.67 (br s, 1 H) 


MetnoQ 
55 


51 


lSr-(5-Cyclopropyl- IH- 
pyrazol-3-yl)-N2-[(l S)-l-(4- 
fluorophenyl)ethyl]quinazoline 
-2,4-diamme 


0.65 (m, 2 H), 0.98 (m, 2 H), 1.56 (m, 3 
H), 1.93 (m, 1 H), 5.25 (m, 1 H), 6.15 (br 
s, 1 H), 7. 1 8 (m, 2 H), 7.42 (m, 4 H), 
7.82 (m, 1 H), 8.58 (d, 1 H), 9.05 (br s, 1 
H), 11.40 (br s, 1 H), 12.87 (br s, 1 H) 


Method 
55 


52 


(2R)-2-({4-[(5-Cyclopropyl- 
lH-pyrazol-3-yl)amino] 
quinazolin-2-yl } amino)-2- 
phenylethanol 


0.77 (m, 2 H), 0.99 (m, 2 Hj, 1.94 (m, 1 
H), 3.80 (m, 2 H), 5.20 (m, 1 H), 6.16 (s, 
1 H), 7.38 (m, 7 H), 7.83 (m, 1 H), 8.57 
(d, 1 H), 8.70 (br s, 1 H), 11.43 (br s, 1 
IT) 1 2 52 fbr s 1 HI 


Memou 
55 


53 


N^-CS-tert-Butyl-lH-pyrazol-S- 
yl)-N2-[(lS)-l-(4- 
fluorophenyl)ethyl]quinazolme 
-2,4-diamine 


(CH3OD): 1.37 (s, 9 H), 1.64 (d, 3 H), 
2.35 (s, 3 H), 5.34 (m, 1 H), 6.45 (br s, 1 
H), 7.04 (m, 2 H), 7.35 (m, 2 H), 7.48 
(m, 2 H), 7.83 (m, 1 H), 8.29 (d, 1 H) 


Method 
56 
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54 


N'''-[(lS)-l-(4-Fluorophenyl) 

ethyl]-N'*-(5-methyl-lH- 

pyrazol-3-yl)qiiinazoline-2,4- 

alallllllc 


(CH3OD): 1.62 (d, 3 H), 2.35 (s, 3 H), 
5.23 (m, 1 H), 6.16 (br s, 1 H), 7.07 (m, 
2 H), 7.36 (m, 2 H), 7.50 (m, 2 H), 7.84 


Method 
57 


55 


(2R)-2-({4-[(5-Methyl-lH- 
pyrazol-3-yl)ammo] 
quinazolin-2-yl} ammo)-2- 
phenylethanol 


2.27 (s, 3 H), 3.79 (m, 2 H), 5.15 (m, 1 
H), 6.10 (s, 1 H), 7.26-7.53 (m, 7 H), 
7.83 (m, 1 H), 8.57 (m, 1 H), 11.44 (s, 1 


Method 
57 


56 


(2R)-2-({4-[(5-Cyclopropyl- 
lH-pyrazpl-3-yl)ammo] 
thieno [3 ,2-d]pyriinidin-2- 
yl} amino)-2-phenylethanol 


0.6 (m, 2 H), 0.9 (m, 2 H), 1.9 (m, 1 H), 
3.8 (m, 2 H), 5.1 (br s, 1 H), 6 (br s, 1 
H), 7.1 - 7.6 (m, 6 H), 8.1 (br s, 1 H), 8.6 
^or s, 1 ti), 11. J ^^s, 1 ri), 1 j.u ^^or s, 1 xij 


Method 
70 


57 


N'*-(5-Cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(l S)-l-(4- 
fluorophenyl)ethyl]thieno[2,3- 
d]pyrimidijQe-2,4-diamine 


0.7 (m, 2 H), 1 .0 (m, 2 H), 1 .5 (m, 3 H), 
1.9 (m, 1 H), 5.4 (m, 1 H), 6.4 (br s, 1 
H), 7.1 - 7.6 (m, 3 H), 7.5 (m, 2 H), 7.8 
(m, 1 ri), o.D (or s, 1 xi^, 1 1 (pi s, 1 n.) 


Method 
71 


58 


N*-(5-Cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(lS)-l-(4- 
fluoroplienyl)ethyl]thieno[3,2- 
d]pyrimidine-2,4-diamine 


(CD3OD): 0.6 (m, 2 H), 0.9 (m, 2 H), 1.4 
(m, 3 H), 1.8 (m, 1 H), 5.0 (br s, 1 H), 
6.0 (br s, 1 H), 6.9 (m, 2 H), 7.1 (m, 1 
xl), /.Zj (m, z rl^ 


Method 
70 


59 


(2R)-2-({4-[(5-Cyclopropyl- 
lH-pyrazol-3-yl)amino]- 1 H- 
pyrazolo[3,4-d]pyrimidin-6- 
yl} ammo)-2-phenyIethanol 


0.5-0.9 (m, 2 H), 1.0 (m, 2 H), 1.9 (m, 1 
H), 4.2 (m, 2 H), 5.2 (br s, 1 H), 6.2 (br 
s, 1 H), 7.2 - 7.5 (m, 6 H), 8.4 - 8.7 (m, 2 
H), 11.7 (s, IH), 12.5(brs, IH) 


Method 
72 


an 


1 H-pyrazol-3-yl)amino] 
thieno[2,3-d]pyrimidin-2- 
yl} amino)-2-phenylethanol 


08 fm 2ID 10rm2Kn 20 Cm IH) 
3.9 (m, 2 H), 5.2 (m, 1 H), 6.3 (br s, 1 
H), 7.2 (m, 1 H), 7.3 (m, 1 H), 7.4-7.5 
(m, 5 H), 7.8 (m, 1 H), 8.0 (m, 1 H), 10.5 
(br s, 1 H) 


Method 
71 
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61 


(2R)-2-({4-[(5-Cyclopropyl- 
lH-pyrazol-3-yl)ammo] 
thieno[3,4-d]pyrinudin-2- 
yl} amiiio)-2-phenylethanol 


(CD3OD): 0.9 (m, 2 H), 1 .1 (m, 2 H), 2.0 
(m, 1 H), 3.7 (m, 1 H), 4.0 (m, 2 H), 
7.3-7.6 (m, 6 H), 8.7 (s, 1 H) 


Method 
73 


62 


NVS-CvcloDroovl- IH- 
pyrazol-3-yl)-N*-[(lS)-l-(4- 
fluoro phenyl)ethyl]-lH- 
pyrazolo [3,4-d]pyrimidine- 
4,6Tdiamine 


(CD3OD): 1.1 (m, 2 H), 1.3 (m, 5 H), 1.9 
(m, 1 H), 5.6 (m, 1 H), 7.3 (m, 2 H), 7.8 
(m,2H), 8.1(brs, IH) 


Method 
72 


vj 


C2RV2-f l4-r('5-Cvclonrot3Yl- 

lH-pyrazol-3-yl)ammo] 

thieno[3,2-d]pyrimidin-2- 

yl}amino)-2-(4- 

fluorophenyl)ethanol 


(CD3OD): 0.6 (m, 2 H), 0.9 (m, 2 H), 1.8 
(m, 1 H), 3.7 (m, 2 H), 5.0 (br s, 1 H), 
6.0 (m, 2 H), 6.9 (m, 2 H), 7.1 (m, 1 H), 
7.3 (m, 2 H), 8.0 (br s, 1 H) 


Method 
70, and 
Method 
104 




r"^ <?V?-f M-rC^-CvclonroDvl- 
lH-pyrazol-3-yl)amino] 
thieno[3,2-d]pyrimidm-2- 
yl}amino)-3-(4- 
fluoroDhenvDoroDan- 1 -ol 


(CD3OD): 1.0 (m, 2 H), 1.3 (m, 2 H), 2.2 
(m, 1 H), 2.4 (m, 2 H), 3.9 (m, 2 H), 5.6 
(br s, 1 H), 6.4 (m, 2 H), 7.1-7.7 (m, 5 
H),8.4(brs, IH) 


Method 
70, and 
Method 
107 


65 


N^-CS-Cyclopropyl-lH- 
pyrazol-3-yl)-N2-[(lS)-l-(4- 
fluorophenyl)ethyl]pyrido[2,3- 
d]pyrimidine-2,4-diamine 


0.6 (m, 2 H), 0.85 (m, 2 H), 1 .4 (d, J = 4 
Hz, 3 H), 1.8 (m, 1 H), 5.1 (m, 1 H), 6.1 
(s, 1 H), 7.1 (m, 2 H), 7.3 (m, 3 H), 8.6 
(m, 1 H), 9.0 (m, 1 H) 


Method 
90 


66 


(2R)-2-( {4-[(5-Cyclopropyl- 
lH-pyrazol-3-yl)amino] 
pyrido[2,3-d]pyrimidin-2- 
yl} amino)-2-phenylethanol 


0.6-1 (m, 4 H), 1.9 (m, 1 H), 3.9 (m, 2 
H), 5.2 (m, 1 H), 6.2 (br s, 1 H), 7.2-7.6 
(m, 5 H), 8.8 (m, 1 H), 8.9 (m, 1 H), 9.1 
(m, 1 H), 1 1.7 (br s, 1 H), 12.6 (br s,l H) 


Method 
90 
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67 


N'-CS-Cyclopropyl-lH- 
Dvrazol-'^-vlVNr^-r/'l <s^ 1 rzi 

fluorophenyl)ethyl]-7- 

methylqumazoline-2,4-diamine 


(m'>C): 0.7 (m, 1 H), 1.0 (m, 2 H), 1.3 
(m, 1 H), 1.6 (m, 3 H), 1.9 (m, 1 H), 2.5 
(s, 3 H), 4.1 (m, 1 H), 5.3 (m, 1 H), 6.2 
(s, 1 H), 7.1-7.5 (m, 6 H), 7.7 (m, 1 H), 
8.4 (m, 1 H), 8.7 (br s, 1 H), 10.9 (br s, 1 
H) 


Method 
91 


68 


N''-(5-Cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(l S)- 1 -(4- 
fluorophenyl)ethyl]-6- 
methylquinazoline-2,4-diamine 


0.7 (m, 2 H), 1 .0 (m, 2 H), 1.6 (m, 3 H), 
1.9 (s, 1 H), 2.5 (m, 3 H), 5.2 (m, 1 H), 
6.2 (m, 1 H), 7.1 (m, 2 H), 7.3 (m, 3 H), 
7.7 (m, 1 H), 8.1 (m, 1 H) 


Method 
92 


69 


IN -(_j-»^yciopropyi-iri- 
pyrazol-3-yl)-N^-[(l S)-l-(4- 
fluorophenyl)ethyl]-6- 
methoxyquinazoline-2,4- 


0.7 (br s, 2 H), 1.0 (m, 2 H), 1.6 (m, 3 
H), 1.9 (s, 1 H), 4.3 (m, 3 H), 5.2 (m, 1 
H), 6.2 (m, 1 H), 7.1 (m, 2 H), 7.3 - 7.4 
(m, 4 H), 7.8 (m, 1 H) 


Method 
93 


70 


7-Chloro->r-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-[(lS)-l- 
(4-fluorophenyl)ethyl] 


0.7 (br s, 2 H), 1 .0 (m, 2 H), 1.6 (m, 3 
H), 1.9 (s, 1 H), 4.3 (m, 3 H), 5.2 (m, 1 
H), 6.2 (m, 1 H), 7.1 (m, 2 H), 7.3 - 7.5 
(m, 4 H), 8.3 (m, 1 H) 


Method 
94 


71 


6-Chloro-N'*-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-[(lS)-l- 
(4-fluorophenyl)ethyl] 
quinazolme-2,4-diamine 


0.7 (m, 2 H), 1.0 (m, 2 H), 1.6 (m, 3 H), 
1.9 (s, 1 H), 4.3 (m, 3 H), 5.2 (m, 1 H), 
6.2 (m, 1 H), 7.1 (m, 2 H), 7.3 - 7.5 (m, 4 
H), 8.3 (m, 1 H) 


Method 
95 


72 


N^-^'S-r"vrlnnrr>n\r1 ITT 

J.N V.-' '-'j'^^*jpr*^pyi"'^Ji" 
pyrazoI-3-yl)-N^-[(l S)- 1-(4- 
fluoro phenyl)ethyl]-8- 
methoxy qumazoline-2,4- 
di amine 


0.7 (m, 2 H), 1.0 (m, 2 H), 1.6 (m, 3 H), 
1.9 (s, 1 H), 4.3 (m, 3 H), 5.2 (m, 1 H), 
6.2 (m, 1 H), 7.1 (m, 2 H), 7.3 - 7.5 (m, 3 
H), 7.8 (m, 1 H), 8.4 (m, 1 H) 


Method 
96 


73 


8-Chloro-lvr'-(5-cycIopropyI- 
lH-pyrazol-3-yl)-N^-[(lS)-l- 
(4-fluorophenyl)ethyl] 
quinazoline-2,4-diamine 


0.7 (m, 2 H), 1.0 (m, 2 H), 1.6 (m, 3 H), 
1.9 (s, 1 H), 5.2 (m, 1 H), 6.2 (m, 1 H), 
7.1 (m, 2 H), 7.3 - 7.5 (m, 5 H), 7.9 (m, 1 
H), 8.3 (m, 1 H) 


Method 
97 
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74 


1 H-pyrazol-3 -yl)amino] - 1 H- 
pyrazolo[3,4-d]pyriniidin-6- 
yl}ammo)-2-(4- 

"fli 1 nroTiH pti vl ^f^tl^ an a1 


\y^jj-i\jL>). u.o ^rn, ^ rij, i.u ^m, Zi±), i.y 
(m, 1 H), 3.7 (m, 2 H), 5.0 (br s, 1 H), 
6.0 (m, 1 H), 6.9 (m, 2 H), 7.3 (m, 2 H), 
8.3 (br s, 1 H) 


Method 
72, and 
Method 
104 


75 


(2R)-2-({6-Chloro-4-[(5- 

cyclopropyl-lH-pyrazol-3- 

yl)amino]quinazoliii-2- 

y Ij aUlillU ^"^""J^liCliy iClllailUl 


0.83 (m, 2 H), 1.1 (m, 2 H), 4.0 (m, 2 H), 
5.5 (t, 1 H), 6.5 (s, 1 H), 7.3 - 7.5 (m, 5 
H), 7.6 - 7.7 (m, 2 H), 8.4 (s, 1 H) 


Method 
95 


76 


(2R)-2-({7-Chloro-4-[(5- 
cyclopropyl- lH-pyrazol-3- 
yl)amino]quinazolin-2- 
yl} ammo)-2-phenylethanol 


0.83 - 0.91 (m, 2 H), 1.1 (m, 2 H), 4.0 
(m, 2 H), 5.5 (t, 1 H), 6.5 (s, 1 H), 7.2 - 
7.4 (m, 4 H), 7.5 (m, 2 H), 7.6 (s, 1 H), 
8.2 (d, 1 H) 


Method 
94 


77 


IN -^^J-^yt.lop^opyl-ixl- 
pyrazol-3 -yl)-7-fluoro-N^- 
[(lS)-l-(4-fluorophenyl)ethyl] 
quinazoline-2,4-diamine 


u. /u {m, L tx), u.yi (m, L \\), i.4o (a, 3 
H), 1.88 (m, 1 H), 5.23 (m, 1 H), 6.19 (br 
s, 1 H), 6.94 (m, 2 H), 7.1 1 (m, 2 H), 
7.44 (m, 2 H), 7.66 (br s, 1 H), 8.13 (s, 1 
H), 8.31 (m, 1 H), 10.15 (br s, 1 H) 


Method 
102 


7S 

/o 


(z,is.)-z,-( ■{'t-[^ j-uyciopropyi- 
lH-pyrazol-3-yl)amino]-7- 
fluoroqumazolin-2-yl} amino)- 
2-(4-fluorophenyl)ethanoI 


U.o (m, 2 Hj, l.U (m, 2 H), 1.9 
(m, 1 H), 3.9 (s, 2 H), 5.2 (d, 1 H), 6.1 
(br s, 1 H), 7.1 (m, 2 H), 7.3 (m, 2 H), 
7.4 (m, 1 H), 7.5 (m, 1 H), 8.4 (m, 1 H) 


Method 

102, 

and 

Method 

1 U4 


79 


(2R)-2-({4-[(5-Cyclopropyl- 
lH-pyrazol-3-yl)amiiio]-7- 
methylquinazolin-2-yl} amino)- 
2-(4-fluorophenyl)ethanol 


0.8 (m, 2 H), 1.1 (m, 2 H), 2.0 (m, 1 H), 
2.5 (s, 3 H), 4.0 (m, 2 H), 5.5 (m, 1 H), 
6.5 (m, 1 H), 7.1 - 7.5 (m, 7 H), 8.2 (m, 1 
H) 


Method 
91, and 
Method 
104 


80 


(2R)-2-( {4-[(5-Cyclopropyl- 

lH-pyrazol-3-yl)amino]-6- 

methoxyquinazolin-2- 

yl}amino)-2-(4- 

fluorophenyl)etlianol 


0.8 (m, 2 H") 1 1 fm 2 HD 2 0 fm 1 ID 
2A (m, 1 H), 3.4 (m, 1 H), 4.0 (m, 3 H), 
5.4 (m, 1 H), 6.4 (s, 1 H), 7.1, (m, 2 H), 
7.4 - 7.5 (m, 4 H), 7.9 (d, 1 H) 


Method 
93, and 
Method 
104 
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civ/r 


OX 




(CUsOD): 0.7 (m, 2 H), 0.99 (m, 2 H), 


Method 






1.59 (d, 3 H), 1.93 (m, 1 H), 5.22 (m, 1 


103 




TCI -r'4-fliinrf\r>VipntrnotVinn 


H), 6.13 (s, 1 H), 7.03 (m, 2 H), 7.32 (m, 






auina7oline-2 4-fJiamiTip 


rij, /.ou (m, 2 Jtlj, o.iz (a, 1 H) 




82 


f2R)-2-('(5-Bromo-4-rG- 




Method 




uieiDoxy-iJci-pyrazoi-D-yi^ 


H), 5.64 (s, 1 H), 7.13 (m, 2 H), 7.38 (m. 


115, 




cuuLuo jpyninjaiii-z-yi/ siDUio ^- 


2 H), 8.04 (s, 1 H), 8.18 (brs, 1 H), 9.49 


and 




z-^H-iiuoropnenyi jetnanol 


(s, 1 H) 


Method 








104 


83 


f2RV2-rf5-Chloro-4-ir5- 


z.^D ^s, .J n), J. 04 ^m, 2 w;, 4.y4 (m, 1 


Method 




^^me^lyualo^-irl-pyrazol-J- 


H), 6.25 (s, 1 H), 7.13 (m, 2 H), 7.39 (m, 


118, 




y 1 J dinino / pyniniGui-/ - 


2 H), 7.98 (s, 1 H), 8.17 (s, 1 H), 9.74 (br 


and 




y 1 jaininoj-z-t^'f- 


™ 1 TT\ 

s, 1 H) 


Method 




fluoropheByl)ethanol 




104 


84 


f2RV2-('(4 5-Dichloro-6-rrt- 


i,v^U3UJj;. u. 15 [TO., z nj, u.y / (m, Z n). 


Method 




cyciopropyi- iri-pyrazoi- J- 


1.90 (m, 1 H), 3.76 (m, 2 H), 5.00 (m, 1 


16, and 




yyaniinojpynniiaiii-2-yi| 


H), 6.05 (br s, 1 H), 7.04 (m, 2 H), 7.37 


Method 




amino)-2-(4-fluorophenyl) 


(m,2H) 


104 










85 


f2RV2- ( r5-Chloro-4-n H- 


j.oj ^m, z ti), 4.00 (m, l Mj, 6.23 (s, 1 


Method 




p3Tazol-5-ylaniijQo)pynnudin- 


T T\ ^7 1 rt /" rt T 'YX rt rt /' A TV ^* , - _ - 

H), 7.13 (m, 2 H), 7.28 (m, 2 H), 7.73 (s. 


120, 




z-yijannuO/ -z-^^- 


1 H), 8.18 (s, 1 H), 10.14 (s, 1 H) 


and 




iiuoropnenyj. jeinanoi 




Method 








104 


86 


(2R>2-[(5-Chloro-4-{[3- 


2.90 (s, 6 H), 3.66 (m, 2 H), 4.99 (m, 1 


Method 




(dimethylamino)- 1 H-pyrazol- 


H), 5.70 (s, 1 H), 7.13 (m, 2 H), 7.37 (m, 


121, 




5-yl] amino }pyrimidin-2- 


2 H). 7.96 (br s, 1 H), 8.06 (s, 1 H), 


and 




yl)amino]-2-(4- 


10.11 (brs, 1 H) 


Method 




fluorophenyl)ethanol 




104 
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87 


cyclopropyl- lH-pyrazoI-5- 
yl)araino]pyrimidin-2- 
yl} amino)-2-methyl-3 - 
phenylpropanoic acid 


u.ijy (m, 7 H), l.j (m, 0.5 H), 1.58 (m, 
0.5 H), 1.95 (m, 1 H), 5.08 (m, 1 H), 
6.21 (s, 1 H), 7.29 (m, 5 H), 8.12 (s, 1 H) 


Method 
5 


OO 


cyclopropyl- lH-pyrazol-5- 
yl)anuno]pyrimidin-2- 
yl} ainino)-2-methyl-3- 
phenylpropan- 1 -ol 


0.72-0.98 (m, 7 H), 1.90 (m, 1 H), 2.03 
(m, 1 H), 3.37 (m, 2 H), 4.90 (m, 1 H), 
6.09 (s, 1 H), 7.28 (m, 5 H), 8.04 (br s, 1 
H), 8.18 (s, 1 H), 8.31 (br s, 1 H), 9.32 
(brs, IH) 


Method 
5, and 
Method 
109 




j-\^iiioro-iN J -cyclopropyl- 

lH-pyrazol-3-yl)-N^-[(lS)-l- 

(4-fluorophenyl)-3-morpholm- 

4-ylpropyl]pyrimidme-2,4- 

diamine 


(CD3OD): 0.8 (m, 2 H), 1.2 (m, 2 H), 2.1 
(m, 1 H), 2.4 (m, 1 H), 2.6 (m, 1 H), 3.2 
(m, 3 H), 3.6 (m, 3 H), 3.8 (m, 2 H), 4.1 
(m, 2 H), 5.1 (br s, 1 H), 6.1 (br s, 1 H), 
7.1 (m, 2 H), 7.4 (m, 2 H), 8.1 (s, 1 H) 


Method 
1, and 
Method 
125 


on 


j-i^iiioro-iN -(D -cyclopropyl- 
lH-pyrazol-3-yl)-N^-[(lS)-l- 
(4-fluorophenyl)-3-pyrroIidin- 
1 -ylpropyl]pyrimidine-2,4- 
diamine 


(CD3OD): 1.0 (m, 2 H), 1.3 (m, 2 H), 2.1 
(m, 3 H), 2.3 (m, 2 H), 2.5 (m, 1 H), 2.6 
(m, 1 H), 3.2 (m, 2 H), 3.4 (m, 2 H), 3.8 
(m, 2 H), 5.2 (m, 1 H), 6.2 (br s, 1 H), 
7.3 (m, 2 H), 7.6 (m, 2 H), 8.1 (s, 1 H) 


Method 
1, and 
Method 
127 


Q1 


j-^moro-iN -^^D-cyciopropyi- 
lH-pyrazol-3-yl)-N2-[(lS)-3- 
(diethylamino)- 1 -(4-fluoro 
phenyl)propyl]pyrimidine-2,4- 
diamine 


(CD3OD): 0.8 (m, 2 H), 1.1 (m, 2 H), 1.3 
(m, 6 H), 2.1 (m, 1 H), 2.3 (m, 1 H), 2.4 
(m, 1 H), 3.2 (m, 6 H), 5.1 (br s, 1 H), 
6.1 (br s, 1 H), 7.2 (m, 2 H), 7.4 (m, 2 
H), 8.1 (s, 1 H) 


Method 
1, and 
Method 
128 


92 


5-Chloro-N''-(5-cyclopropvl- 
lH-pyrazol-3-yl)-N^-[(l S)-l - 
(4-fluorophenyl)-3-(4-methyl 
piperazin- 1 -yl)propyl] 
pyrimidine-2,4-diamine 


fCDiODV 06fm2ir>09rm7H^ 18 
(m, 1 H), 2.2 (m, 2 H), 2.8 (s, 3 H), 3.1- 
3.8 (m, 10 H), 4.9 (br s, 1 H), 6.0 (br s, 1 
H), 6.9 (m, 2 H), 7.2 (m, 2 H), 7.9 (s, 1 
H) 


. VlClilOCl 

1, and 

Method 

129 
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93 


5-Chloro-N^-(5-cyclopropyl- 

(4-fluorophenyl)-3-[(2- 
methoxyethyl)(methyl)ainino] 
propyl}pyrimidme-2,4- 
diamine 


(CD3OD): 0.6 (m, 2 H), 0.9 (m, 2 H), 1.8 
(m, 1 H), 2.1 (m, 1 H), 2.2 (m, 1 H), 2.6 
(s, 3 H), 3.1 (m, 4 H), 3.2 (d. J = 4.8 Hz, 
3 H), 3.5 (m, 2 H), 4.8 (m, 1 H), 5.8 (br 
s, 1 H), 6.9 (m, 2 H), 7.2 (m, 2 H), 7.9 (s, 
IH) 


Method 
1, and 
Method 
130 




z-[|^(:);> jo-( (D-L/moro-4-[(5- 

cyclopropyl-lH-pyrazol-3- 

yl)ainino]pyrimidin-2- 

yl} amino)-3-(4-fluorophenyl) 

propyl](methyl)ainino]ethanol 


(CD3OD): 0.8 (m, 2 H), 1.1 (m, 2 H), 2.0 
(m, 1 H), 2.3 (m, 1 H), 2.4 (m, 1 H), 2.9 
(s, 3 H), 3.2 (m, 4 H), 3.8 (m, 2 H), 5.1 
(br s, 1 H), 6.0 (br s, 1 H), 7.1 (m, 2 H), 
7.4 (m, 2 H), 8.1(s, IH) 


Method 
1, and 
Method 
131 




(, JO j- j-( p-cnloro-4-[(5- 
cyclopropyl- lH-pyrazol-3- 
yl)amino]pyrimidm-2- 
yl}amino)-3-(4-fluorophenyl) 
propan-l-ol 


(CD3OD): 0.7 (m, 2 H), 1.1 (m, 2 H), 2.0 
(m, 3 H), 3.5 (m, 2 H), 5.1 (br s, 1 H), 
6.1 (br s, 1 H), 7.0 (m, 2 H), 7.2 (m, 2 
H), 8.1 (s, 1 H) 


Method 
1, 

Method 
107 




(./K;-/-( {4-[(5-CycIopropyl- 
lH-pyrazol-3-yl)animo]-5- 
methylpyrimidin-2-yl} amino)- 
2-(4-fluorophenyl)ethanol 


0.68 (m, 2 H), 0.97 (m, 2 H), 1.90 (m, 1 
H), 2.05 (s, 3 H), 3.66 (m, 2 H), 4.95 (m, 
1 H), 5.99 (br s, 1 H), 7.15-7.20 (m, 2 
H), 7.33 (m, 2 H), 7.73 (m, 1 H), 8.49 
(m, IH), 10.06 (brs,lH) 


Method 
9, 

Method 
104 


97 


(2R)-2-({4-[(5-Cyclopropyl- 
1 Xi-pyrazoi-o -yi jatninoj- j- 
fluoropyTimidin-2-yl} amino)- 
2-(4-fluorophenyl)ethanol 


0.70 (m, 2 H), 0.97 (m, 2 H), 1 .90 (m, 1 
H), 3.66 (m, 2 H), 4.64 (m, 1 H), 4.95 
(m, 1 H), 5.36 (m, 1 H), 6.02 (br s, 1 H), 
7.15-7.20 (m, 2 H), 7.37-7.48 (m, 2 H), 
8.18 (m, 1 H), 8.69 (m, 1 H), 11.15 (m, 1 
H) 


Method 
13, 

Method 
104 


98 


(R)-2-[4-(5-Cyclopropyl- IH- 

N y I. \ J XT ST J ■^■^■^ 

pyrazol-3 -ylamino)- 
pyrido[2,3d]pyrimidiB-2- 
ylammo]-2-(4-fluoro-phenyl)- 
ethanol 


(CDiODV 0 76 fm 2 K> 0 97 <'m 9 m 
1.96 (m, 1 H), 3.84 (m, 2 H), 5.35 (m, 1 
H), 7.04 (m, 3 H), 7.45 (m, 2 H), 8.49 
(m, 1 H), 8.64 (m, 1 H) 


. YlcLXlOU 

90, 

Method 
104 
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99 


5-Chloro-N^-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-[(S)-l-(2- 
methoxy-phenyl)-ethyl]- 
pyrimidine-2,4-diamine 


(CD3OD): 0.75 (m, 2 H), 1.04 (m, 2 H), 
1.55 (d, 3 H), 1.96 (m, 1 H), 3.89 (s, 3 
H), 5.33 (m, 1 H), 6.20 (br s, 1 H), 6.92 
(m, 1 H), 7.02 (d, 1 H), 7.21 (m, 1 H), 
7.28 (m, 1 H), 8.01 (s, 1 H) 


Method 
1 




V2-C l4-rf5-Cvclot)roDvl- 
lH-pyrazol-3-yl)amino]-5- 
nitropyrimi(iin-2-yl} amino)-2- 
(4-fluorophenyl)ethanol 


0 67 Cm 2 ID 0 98 fm 2 1 93 (m 1 
H), 3.66 (m, 2 H), 5.01 (m, 1 H), 6.20 
(m, 1 H), 7.16 (m, 2 H), 7.40 (m, 2 H), 
8.97 (s, 1 H), 10.40 (br s, 1 H), 12.36 (m, 

1 ID 


Method 
18 


101 


N*-(5-Cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]-5- 
nitroovriniidine-2 4-dianiiiie 


0.63 (m, 2 H), 0.94 (m, 2 H), 1.47 (m, 3 
H), 1.90 (m, 1 H), 5.12 (m, 1 H), 6.13 
(m, 2 H), 7.13 (m, 2 H), 7.40 (m, 2 H), 
8.97 (s, 1 H), 10.31 (br s, 1 H) 


Method 
18 


102 


5-Chloro-N'*-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-methyl- 
N^-(l-pyridin-2-yIethyl) 
pyriimdine-2,4-diamme 


0.55 (m, 2 H), 0.82 (m, 2 H), 1.55 (m, 3 
H), 1.80 (m, 1 H), 2.90 (s, 3 H), 5.80 (m, 
1 H), 5.90 (m, 1 H), 7.55 (m, 2 H), 8.05 
(m, 2 H), 8.55 (m, 1 H), 9.50 (br s, 1 H) 


Method 
1, 

Method 
20 


1 


cy clopropyl- 1 H-pyrazol-3 - 
yl)amino]pyfimidin-2-yl} 
amino)- 1 -phenylpropan-2-ol 


0 60 fm 2 ir> 0 80 - 1 00 Tm 5 ID 1 80 
(m, 1 H), 3.45 - 3.55 (m, 1 H), 3.85 (m, 1 
H), 4.60 - 4.90 (m, 1 H), 5.80 - 6.10 (m, 
1 H), 7.10 - 7.40 (m, 5 H), 7.80 - 8.40 
(m, 1 H) 


Method 

1, 

Method 
21 


104 


5-Chloro-N^-[(lS)-l-(4- 
fluorophenyl)-ethyl]->r*-(5- 
trifluoromethyl- lH-pyrazol-3- 
yl)-pyriinidme-2,4-diamine 


(400 MHz, CDCI3): 1.54 (d, J = 6.8 Hz, 
3 H), 4.94 (m, 1 H), 5.73 (br s, 1 H), 6.10 
(s, 1 H), 7.04 (m, 2 H), 7.38 (m, 2 H), 
8.00 (s,lH), 11.80 (brs, IH) 


Method 
19 



wo 
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5-Bromo-N'^-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-(l- 
pyndin-2-ylethyl)-pyriinidine- 
2,4-diamme 


(400 MHz, CDCI3): 0.71 (m, 2 H), 0.89 
(m, 2 H), 1.53 '(d, J = 9.6 Hz, 3 H), 1.84 
(m, 1 H), 5.13 (m, 1 H), 6.04 (br s, 1 H), 
6.42 (br s, 1 H), 7. 10 (t, J = 9.3 Hz, 2 H), 
7.26 (m, 1 H), 7.52 (s, 1 H), 7.57 (m, 1 
H), 7.96 (s, 1 H), 8.54 (d, J = 6.6 Hz, 1 
H) 


Method 
5, 

Method 
24 


106 


N^-(5-Benzyl-2H-pyrazol-3- 
yl)-5-chloro-N^-[(lS)-l-(4- 
fluorophenyl)ethyl]- 
pyrimidine-2,4-diamme 


(400 MHz, CDCI3): 1.47 - 1.49 (d, J = 
7.0 Hz, 3 H), 3.94 (s, 2 H), 4.98 (q, 1 H), 
5.6 (br s, 1 H), 6.15 (s, 1 H), 6.96 (t, 2 
H), 7.2 - 7.32 (m, 7 H), 7.86 (s, 1 H) 


Method 
25 


1U7 


5-Cmoro-JN -[(lS)-l-(4- 
fluorophenyl)-ethyl]-N'*-(5- 
isopropyl-2H-pyrazol-3-yl)- 
pyrimidine-2,4-diamme 


(400 MHz, CDCI3): 1.24 - 1.26 (d, J = 
7.0 Hz, 6 H), 1 .50 - 1.52 (d, J = 7.0 Hz, 3 
H), 2.89 - 2.96 (q, 1 H), 5.02 - 5.09 (q, 1 
H), 5.62 (br s, 1 H), 6.24 (s, 1 H), 6.96 (t, 
2 H), 7.30 (t, 2 H), 7.87 (s, 1 H) 


. Method 
28 


-t AO 

lUo 


5-Chloro-N -(5- 
cyclopropylmethyl-lH- 
pyrazol-3-yl)-N2-[(l S)- 1-(4- 
fluorophenyl)ethyl]- 
pyrimidine-2,4-diamine 


(400 MHz, CDCI3): 0.00 (m, 2 H), 0.371 
(m,-2 H), 0.772 (m, 1 H), 1.31 - 1.33 (d, 
J = 7.0 Hz, 3 H), 2.32 - 2.33 (d, J = 7.0 
Hz, 2 H), 4.84 (q, 1 H), 6.02 (s, 1 H), 
6.77 (t, 2 H), 7.1 1 (t, 2 H), 7.66 (s, 1 H) 


Method 
31 




5-Cnloro-N -[5- 
(cyclopropylmethoxy)- 1 H- 
pyrazol-3-yl]-N^-[(l S)-l-(4- 
fluorophenyI)ethyI]pyrimidine- 
2,4-diamine 


(400 MHz, CDCI3): 0.021 (m, 2 H), 
0.293 (m, 2 H), 0.947 (m, 1 H), 1.20 (d, J 
= 6.6 Hz, 3 H), 3.61 (d, J = 7.4 Hz, 2 H), 
4.64 (q, 1 H), 5.04 (s, 1 H), 6.69 (t, 2 H), 
7.02(t,2H),7.62(s, IH) 


Method 
35 


110 


5-Bromo-N*-(5-cyclopropyl- 

lH-Dvrazol-3-vn-N^-rflSVl- 

(4-trifluoroinethyl-thiazol-2- 

yl)-ethyl]-pyrimidine-2,4- 

diamiae 


(400 MHz): 0.63 (m, 2 H), 0.87 (m, 2 H), 

0.76 H), 6.52 (br, 0.24 H), 7.96 (br, 0.76 
H), 8.09 (m, 2 H), 8.31 (s, 1 H), 9.45 (br 
s, 0.24 H), 12.13 (s, 0.76 H, rotamer), 
12.39 (br s, 0.24 H, rotamer) 


Method 

c 

5, 

Method 
49 
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N'^-CS-Cyclopropyl-lH- 


(400 MHz, CD3CN): 0.71 (m, 2 H), 0.91 


Method 




pyrazol-3-yl)-N^-(l -thiazol-2- 


(m, 2 H), 1.63 (d, J = 6.8 Hz, 3 H), 1.84 


8, 




yl-ethyl)-pyrimi(iine-2,4- 


(m, 1 H), 5,41 (q, J = 7.2 Hz, 1 H), 5.90 


Method 




diamine 


(br s, 1 H), 6.20 (m, 1 H), 6.23 (d, J = 9.0 
Hz, 1 H), 7.33 (d, J = 1.6 Hz, 1 H), 7.69 
((^ J = 2.4 Hz, 1 H), 7.88 (d, J = 5.6 Hz, 
1 H), 7.96 (br s, 1 H) 


52 


112 


(2R)-2-({4-[(3-sec-Butoxy-lH- 


0.90 (t, 3 H), 1.25 (d, 3 H), 1.65 (m, 2 


Method 




pjn:azol-5-yl)amino]-5- 


H), 3.65 (m, 2 H), 4.49 (m, 1 H), 4.96 


36, 




chloropyriinidm-2-yl} amino)- 


(m, 1 H), 5.63 (s, 1 H), 7.15 (m, 2 H), 


Method 




2-(4-fluorophenyl)ethanol 


7.39 (m, 2 H), 8.03 (s, 1 H), 8.43 (br s, 1 
H), 10.01 (brs,lH) 


104 


113 


(2R)-2-( {5-Chloro-4-[(3- 


0.95 (t, 3 H), 1.70 (q, 2 H), 3.64 (m, 2 


Method 




propoxy-lH-pyrazol-5- 


H), 4.00 (t, 2 H), 4.94 (m, 1 H), 5.61 (s. 


37, 




yl)amino]pyrimidin-2- 


1 H), 7.14 (m, 2 H), 7.38 (m, 2 H), 7.99 


Method 




yl}amino)-2-(4- 


(s, 1 H), 8.27 (br s, 1 H), 9.86 (br s, 1 H) 


104 




fluorophenyl)ethanol 






114 


(2R)-2-( {5-Chloro-4-[(3- 


1.27 (d, 6 H), 3.63 (m, 2 H), 4.67 (m, 1 


Method 




isopropoxy- lH-pyrazol-5- 


H), 4.93 (m, 1 H), 5.57 (s, 1 H), 7.13 (m. 


38, 




yl)amino]pyrimidin-2-yl} 


2 H), 7.38 (m, 2 H), 7.98 (s, 1 H), 8.21 


Method 




amino)-2-(4-fluorophenyl) 


(brs, 1 H), 9.83 (brs, 1 H) 


104 




ethanol 






115 


(2R)-2-( {5-Chloro-4-[(3- 


1.30 (t, 3 H), 3.63 (m, 2 H), 4.09 (q, 2 


Method 




ethoxy- 1 H-pyTazol-5- 


H), 4.93 (m, 1 H), 5.59 (s, 1 H), 7.13 (m, 


39, 




yl)amino]pyrimidin-2-yl} 


2 H), 7.38 (m, 2 H), 7.98 (s, 1 H), 8.24 


Method 




amino)-2-(4-fluorophenyl) 


(br s, 1 H), 9.84 (br s, 1 H) 


104 




ethanol 






no 


j-v^niuro-iN -(^j-c^yoiopropyi" 








lH-pyrazol-3-yl)-N^-[(l S)-3- 


4 H), 2.00 (m, 1 H), 2.18 - 2.40 (m, 2 


1, 




(dimethylamino)- 1 -(4-fluoro 


H), 2.80 (m, 6 H), 5.07 (m, 1 H), 6.13 - 


Method 




phenyl)propyl]pyrimidine-2,4- 


6.30 (m, 1 H), 6.97 (m, 2 H), 7.30 (d, 2 


132 




diamine 


H), 8.13 (s, 1 H) 
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cyclopropyl- lH-pyrazol-3- 

yl)ainino]pyrimidin-2- 

yl} amino)-3 -(4-fluorophenyl)- 

N,N-dimethylpropanamide 


cww- c\ f.f\ (m 0 vc\ n on /"m 0 Vf\ 
{K^lJiKJU). u.oU yuji, i. nj, yj.yu yui, z. nj, 

1.80 (m, 1 H), 2.60 - 2.80 (m, 6 H), 2.95 

(m, 2 H), 5.07 (m, 1 H), 5.60 (br s, 1 H), 

6.30 (m, 1 H), 6.80 (m, 2 H), 7.30 (d, 2 

H), 7.93 (s, 1 H) 


lYLcUlUU. 

1, 

Method 
133 


118 


(3 S)-3 -( { 5 -Cnioro-4-[(5 - 

cyclopropyl-lH-pyrazol-3- 

yl)amino]pyriinidm-2- 

yl}amino)-3-(4-fluorophenyl)- 

N-methylpropanamide 


U.yu (.m, Z rlj, l./j (,m, z Jtlj, 
2.10 (m, 1 H), 2.80 (m, 3 H), 2.95 (m, 2 
H), 5.07 (m, 1 H), 5.60 (br s, 1 H), 6.30 
(m, 1 H), 7.20 (m, 2 H), 7.40 (d, 2 H), 
8.23 (s, 1 H) 


XVLclDUU 

Method 
134 


119 


3-({5-Chloro-4-[(5- 
cyclopropyl-lH-pyTazol-3- 
yl)ammo]pyrimidin-2- 
yl)amino)-3-(2- 
fluorophenyl)propan- 1 -ol 


{JuUsUlJ). V.oj (ID, z xi^, i.iz [la, z ri^, 
1.90 - 2.03 (m, 3 H), 3.60 (m, 2 H), 5.50 
(m, 1 H), 6.39 (s, 1 H), 6.98 (m, 2 H), 
7.31 (d, 2 H), 8.12 (s,lH) 


1 


120 


(3S)-3-({5-Chloro-4-[(5- 

cyclopropyl- lH-pyrazol-3- 

yl)ammo]pyrimidin-2- 

yl} amino)-3-(4-fluorophenyl)- 

N-(2-hydroxyethyl) 

propanamide 


(CD3OD): 0.87 (m, 2 H), 1.15 (m, 2 H), 
Z.03 (m, 1 rl), z.yu (m, z rlj, [va, z 
H), 3.60 (m, 2 H), 4.40 (m, 1 H), 5.50 
(m, 1 H), 6.29 (s, 1 H), 7.10 (m, 2 H), 
7.41 (d, 2 H), 8.12 (s, 1 H) 


Method 

Method 
135 


121 


3-({j-CMoro-4-[(^5- 
cyclopropyl- lH-pyrazol-3- 
yl)amino]pyrimidin-2-yl} 
amino)-3 -(2-methoxyphenyl) 
propan-l-ol 


(^L/UsUL/J. U.oo ^^m, Z nj, I.IZ Z rz;, 

2.03 (m, 1 H), 2.1 1 (m, 2 H), 3.60 (m, 2 
H), 3.86 (s, 3 H), 5.50 (m, 1 H), 6.39 (s, 
1 H), 6.92 (m, 1 H), 7.01 (d, 1 H), 7.16 
(m, 1 H), 7.30 (m, 1 H), 8.12 (s, 1 H) 


iViCLIlUU 

1 




3-<'l5-ChIoro-4-rf5- 
cyclopropyl- lH-pyrazol-3- 
yl)atnino]pyrimidin-2-yl} 
ammo)-3-(2-thienyl)propan-l - 
ol 


(CD%OD)- 0.74 (m, 2 H), 1.02 (m, 2 H), 
1.93 (m, 1 H), 2.18 (m, 2 H), 3.65 (m, 2 
H), 5.57 (m, 1 H), 6.23 (s, 1 H), 6.97 (m, 
2H),7.30(d, IH), 8.03 (s, 1 H) 


Method 
1 



wo 2005/049033 



-76- 



PCT/GB2004/004784 



Ex. 


Compound 


^HNMR 


SM 




lH-pyrazol-3-yl)-N^-[(lR)- 1- 
(4-fluorophenyl)-2-inorpholin- 
4-ylethyl]pyrimidine-2,4- 
diamine 


1.99 (m, 1 H), 3.35 (m, 2 H), 3.53 (m, 2 
H), 3.76 (m, 2 H), 3.89 (m, 4 H), 5.56 
(m, 1 H), 6.05 (s, 1 H), 7.14 (m, 2 H), 
7.43(m,2H),8.11(s, IH) 


Method 

1, 

Method 
151 


124 


('To\ 0 /■/*; Th'1ii/-.i-/-> a \('\ 
(^zKj-z-^|j-riuoro-'J-Hj- 

isopropoxy-lH-pyrazol-3- 

yl)ainino]pyrimidin-2- 

yl}amino)-2-(4- 

fluorophenyl)ethanol 


/•inn o^'^. i i'; /'m XV\ 'i TJ Cm 9 vr\ 
(iw cj: l.ij (^m, o ti), j./z (_m, z n.), 

4.64 (m, 1 H), 4.97 (m, 1 H), 5.54 (s, 1 

H), 7.09 (m, 2 H), 7.42 (m, 2 H), 7.94 (s, 

1 H), 9.90 (br s, 1 H) 


J.VX W 1X1 v^u 

43, 

Method 
104 


125 


n-L(2k;-2-((4-[(:)- 

Cyclopropyl-lH-pyrazol-3- 

yl)ammo]-5-chloropyrimidin- 

2-yl}amino)-2-(4- 

fluorophenyl)ethyl]acetamide 


1.99 (m, 4 H), 3.65 (m, 2 H, 5.16 (m, 1 
H), 6.25 (s, 1 H), 7.04 (m, 2 H), 7.23 (m, 
2H),8.11(s, IH) 


Method 

i T JL V> 1.1.-1 

1, 

Method 
137 


Izo 


\Zts.)-z\ |4-[^ j-iiuioxy- 1 Jti- 
pyrazol-3 -yl)amino]-5- 
fluoropyrimidm-2-yl} amino)- 
2-(4-fluorophenyl)ethanol 


4.09 (m, 2 H), 4.93 (m, 1 H, 5.53 (m, 1 
H), 7.15 (m, 2 H), 7.37 (m, 2 H), 8.00 
(m, 1 H), 8.19 - 8.34 (m, 1 H), 10.73 - 
11.07 (m,lH) 


1.V.L V LJJ. V \* 

42, 

Method 
104 


127 


nSVS-fM-rCS-CvcloDropvl- 
lH-pyrazol-3-yl)amino]-5- 
fluoropyrimidin-2-yl } amino)- 
3-(4-fluorophenyl)propan-l -ol 


0.68 (m, 2 H), 0.90 (m, 2 H), 1.90 (m, 3 
H), 3.40 (m, 2 H), 5.53 (s, 1 H), 4.98 (m, 
1 H), 6.12 (s, 1 H), 7.09 (m, 2 H), 7.34 
(m, 2 H), 7.80 (s, 1 H), 9.31 (bs, 1 H), 
12.01 (bs, 1 H) 


Method 
13, 

Method 
107 



Trans-esterification occurred. 



Example 128 

N^-\(lR)-2-Ammo- 1 -(4-fluorophenvnethvn-5-chIoro-A^-f 5-cvclopropvl-liy-pvrazol-3- 
5 vl)pvrimidine-2.4-diamipe 

A mixture of 2,5-dichloro-4-(5-cycIopropyl- l//-pyrazole-3-ylamino)pyrimidine 
(Method 1; 150 rag, 0.56 rranol) and «ert-butyl [(2/?)-2-amino-2-(4-fluorophenyl)ethyl] 
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-77- 

carbamate (Method 136, 178 mg, 0.70 imnol) in n-butanol was heated at 120°C for 48 hours. 
Reverse phase HPLC (Gilson) gave the f-butoxycarbonyl protected title compound which wa 
then dissolved in DCM (10 ml) and to it was added trifluoroacetic acid (10 ml) and the 
mixture was stirred at room temperature for 2 hours. Solvent was evaporated. Reverse phase 
HPLC (Gilson) gave the desired product that was then transformed to HCl salt, 'h NMR 
(CD3OD): 6 0.80 (m, 2 H), 1.20 (m, 2 H), 1.10 (m, 2 H), 1.95 (m, 1 H), 5.25 (m, 1 H). 6.10 
(m, 2 H), 7.13 (m, 2 H), 7.40 (m, 2 H), 8.13 (s, 1 H). 



Example 129 

^-(5-Cvclopropyl-l//-pvra2ol-3-vlVi\r".rrLS^-1-r 4 -fluorophenvne thvllDvriTnidme-9,4,S- 
triamine 

A flask with 10% palladium on carbon (66 mg, 0.06 mmol) was evacuated and refilled 
with H2 (baUoon). To it was added a solution of A^-(5-cyclopropyI-l//:-pyrazol-3-yl)-A^2-[(l^- 
l-(4-fluorophenyl)ethyl]-5-nitropyrimidine-2,4-diamine (Example 101, 120 mg, 0.31 mmol) 
15 in EtOH (5 ml). The reaction mixture was stirred at room temperature for 20 hours. Filtration 
followed by concentration gave the desired product as a solid (100 mg, 91%). NMR: 5 
0.70 (m, 2 H), 0.98 (m, 2 H), 1.47 (m, 3 H), 1.92 (m, 1 H), 5.03 (m, 1 H), 6.20 (m, 2 H), 7.13 
(m, 2 H), 7.40 (m, 2 H), 8.83 (s, 1 H), 10.40 (br s, 1 H). 



20 Examples 130 

Following a similar procedure to Example 129, the following compound was 
synthesized via reaction of a suitable aminopyrimidine (method of production of which is also 
listed) and palladium on activated carbon. 



Ex. 


Compound 


'HNMR 


SM 


130 


(2R)-2-({5-Amino-4-[(5- 
cyclopropyl- lH-pyrazol-3-yl) 
amino]pyTimidin-2-yl} amino)-2- 
(4-fluorophenyl)ethanoI 


0.70 (m, 2 H), 0.98 (m, 2 H), 1.47 (m, 
3H), 1.92(m, lH),3.58(m,2H), 
4.85 (m, 1 H), 6.20 (m, 2 H), 7.13 (m, 
2H), 7.40 (m, 2 H), 8.43 (s, 1 H) 


Example 
100 



25 
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Example 131 

4- [(5-Cvclopropvl- 1 ff-pyrazol-S -vnamino]-2- 1 [( 1 .S^- 1 -(4-fluorophenvl')ethvl1aimno} 
pvrimidine-5-carboDitrile 

To a solution of 5-bromo-N'*-(3-cyclopropyl-l/f-pyrazol-5-yl)-N^-[(15)-l-(4- 
5 fluorophenyl)ethyl]p5Tiinidine-2,4-diainme (Example 5, 250 mg, 0.6 mmol) in quinoline (2 
ml) was added copper (I) cyanide (75 mg, 0.84 mmol) and the mixture was heated in 
microwave at 180°C for 5 hours. Reverse phase HPLC (Gilson) purification gave the desired 
product as a solid (67 mg, 30%). 'H NMR: 5 0.60 (m, 2 H), 0.90 (m, 2 H), 1 .47 (m, 3 H), 1 .80 
(m, 1 H), 5.10 (m, 1 H), 5.95 (m, 0.4 H), 6.20 (m, 0.6 H), 7.13 (m, 2 H), 7.35 (m, 2 H), 7.70 
10 (s, 1 H), 8.80 (m, 1 H), 10.95 (br s, 1 H). 

Example 132 

5- Chloro-iV^-(5-cvclopropvl-liy-pvrazol-3-vn-j\r^-r(lj?V2.2.2-trifluoro-l-(4- 
fluorophenvl)ethvl1pvrimidine-2,4-diamine 

15 Example 133 

5-Chloro-A^-(5-cvclopropvl-l/f-pvrazol-3-vlViV^-f(l^-2.2.2-trifluoro-l-r4- 

fluorophenvl')etbvl1pvrimidine-2.4-diamine 

The title compoimds were syntheisised by purification of 5-chloro-?/'-(5-cyclopropyl- 

l/f-pyrazol-3-yl)-7*/^-[2,2,2-trifluoro-l-(4-fluorophenyl)ethyl]pyrimidine-2,4-diamine 
20 (Example 1 87) with a chiral HPLC with Diode Array Detection at 220 nm: 

Column : Chiralcel OJ, 250 x 20 mm, lOu 

Conditions: 50% EtOH 50% MeOH 0.1% diethylamine; Flow rate 10 ml/min 
Chiral purity determined using chiral HPLC with Diode Array Detection at 220 ima: 
Column : Chiralcel OJ, 250 x 4.6 mm, lOu 
25 Conditions: 50% EtOH 50% MeOH 0.1% diethylamine; Flow rate 0.5 ml/min 

Enantiomeric excess (e.e.) > 99% fro each isomer, calculated using area percent at 220 nm for 
each enantiomer. 

(5)-isomer: 'H NMR: S 0.73 (m, 2 H), 0.94 (m, 2 H), 1.92 (m, 1 H), 5.96 (m, 1 H), 6.16 (m, 2 
H), 7.24 (m, 2 H), 7.63 (m, 2 H), 8.01 (s, 1 H), 8.16 (br s, 1 H), 8.80 (br s, 1 H). 
30 (J?)-isomer: 'H NMR: 5 0.65 (m, 2 H), 0.86 (m, 2 H), 1.80 (m, 1 H), 5.90 - 6.10 (m, 2 H), 
7.20 (m, 2 H), 7.55 (m, 2 H), 7.95 (s, 1 H), 8.40 (br s, 1 H), 9.35 (br s, 1 H). 
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Example 134 

Tj^-f5-CvcloDropvl-l-g-Pvrazol-3-vn-N^-rri.S^-1-r4-fluoropbenvnethvn-7-f2- 
niethoxvethoxv^quinazoline-2.4-(liamine 

AmixtureofN'*-(5-cyclopropyl-lJy-pyrazol-3-yl)-7-fluoro-N^-[(15)-l-(4- 
5 fluorophenyl) ethyl]quinazoline-2,4-diainine (Example 77, 25 mg, 0.06 mmol), 2- 

methoxyethanol (0.18 ml, 2.26 mmol), potassium tert-butoxide (60 mg, 0.53 mmol) was 
heated at 120°C for 18 hours. EtOAc was added to the reaction mixture. The solution was 
washed with water and was concentrated. Flash column chromatography (pure EtOAc to 
EtOAc/MeOH = 9:1) provided product as a solid (30 mg, 60 %). NMR (CD3OD): 0.73 (m, 
10 2 H), 1.02 (m, 2 H), 1.61 (d, 3 H), 1.95 (m, 1 H), 3.41 (s, 3 H), 3.78 (m, 2 H), 4.26 (m, 2 H), 
5.22 (m, 1 H), 6.14 (br s, 1 H), 6.95 (m, 1 H), 7.06 (m, 3 H), 7.34 (m, 2 H), 8.18 (d, 1 H). 

Examples 135-140 

Following a similar procedure to Example 134, the followmg compounds were 
1 5 synthesized via reaction of a suitable quinazoline (method of production of which is also 
listed) and a suitable alcohol. 



Ex. 


Compound 


^HNMR 


SM 


135 


N*-(5-Cyclopropyl- 1^-pyrazol- 
3-yl)-N^-[(l S)-l-(4-fluoro 
phenyl)ethyl]-7-(2-morpholin-4- 
ylethoxy)quinazoline-2,4- 
diamine 


(CDCI3): 0.7 (m, 2 H), 1.0 (m, 2 H), 
1.6(d,3H), 1.9(m, lH),2.5(m,4 
H), 2.8 (m, 2 H), 3.7 (m, 4 H), 4.1 (m, 
2 H), 5.2 (m, 1 H), 6.2 (s, 1 H), 6.6 (d, 
1 H), 6.8 (s, 1 H), 7.0 (m, 2 H), 7.4 
(m, 2 H), 7.6 (d, 1 H) 


Example 
77 


136 


N''-(5-Cyclopropyl- IJY-pyrazol- 

3-yl)-N^-[(lS)-l-(4-fluoro 

phenyl)ethyl]-7-[2-(4-methyl 

piperazin-l-yl)ethoxy] 

quinazoline-2,4-diamine 


(CD3OD): 0.7 (m, 2 H), 1.0 (m, 2 H), 
1.6 (d 3 H), 2.0 (m, 1 H), 2.9 (s, 3 H), 
3.2 (m, 4 H), 3.4 (m, 4 H), 3.5 (m, 2 
H), 4.4 (m, 2 H), 5.2 (m, 1 H), 6.1 (br 
s, 1 H), 7.1 (m, 4 H), 7.3 (d, 2 H), 7.9 
(s, 1 H), 8.2 (d, 1 H) 


Example 
77 
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Ex. 


Compound 


^HNMR 


SM 


137 


(2R)-2-{[4-[(5-Cyclopropyl-lif- 
pyrazoi-o-yijanunoj- i-yj.- 
pyrrolidin-1 -ylethoxy) 
quinazolin-2-yl]amiiio} -2-(4- 
fluorophenyl)ethanol 


(CD3OD): 0.78 (m, 2 H), 1.06 (d, 2 
rij, i.yo ^in, -i -Ti^, -i.uo ^^m., An), z.z 
(m, 2 H), 3.27 (m, 2 H), 3.73 (m, 4 H), 
3.88 (d, 2 H), 4.51 (d, 2 H), 5.24 (d, 1 
H), 6.16 (br s, 1 H), 7.05 (m, 4 H), 
7.36(m,2H),8.26(d,lH) 


Example 

'70 

/o 


138 


(2R)-2-{[4-[(5-Cyclopropyl-li?- 
pyrazol-3-yl)amino]-7-(2- 
inorpholin-4-ylethoxy) 
quinazolin-2-yl]amino} -2-(4- 
fluorophenyl)ethanol 


(CDCI3): 0.71 (m, 2 H), 1.05 (m, 2 H), 
l.yi (m, 1 H), 2.5 (m, 4 ti), 3.o4 (m, 2 
H) 3.72 (m, 2 H), 3.86 (d, 2 H), 4.05 
(m,4H),4.57(m,2H)5.23(brs, 1 ; 
H), 6.2 (s, 1 H), 6.15 (d, 1 H), 7.1 (m, 
4 H), 7.36 (m, 2 H), 8.26 (d, 1 H) 


Example 
/o 


139 


N -(5-CyclopropyH/f-pyrazol- 

1 xt2 r/"! o^ i fA 
J-ylj-JN -[(.lk>)-l-^4- 

fluorophenyl)ethyl]-7-(2- 
pyrrolidin- 1 -ylethoxy) 
quinazoline-2,4-diamme 


(CD3OD): 0.67 (m, 2 H), 0.9 (m, 2 H), 
1.5 (d, i Jti), 1.0 (_iD, 4 hi), i.yy (va, 1 
H) 2.73 (s, 4 H), 2.9 (m, 2 H), 4.17 
(m, 2 H), 5.2 (br s, 1 H), 6.78 (m, 2 
H), 7.0 (m, 2 H), 7.37 (s, 2 H), 7.91 (d, 
IH) 


Example 
/a 


140 


N'*-(5-Cyclopropyl- l//-pyrazol- 

fluorophenyl)etliyl]-6-(2- 
pyrrolidin- 1 -ylethoxy) 
quinazoline-2,4-diamine 


(CD3OD): 0.74 (m, 2 H), 1.04 (m, 2 

W^ 1 M ^ TT\ 1 /"m 1 TTi 1 OQ 
l.DU ^U, J xX), x.yj 1 Al^j 

(m, 2 H), 2.00 (m, 2 H), 3.23 (m, 2 H), 
3.74 (m, 4 H), 4.51 (d, 2 H), 5.22 (m, 
1 H), 6.14 (s, 1 H), 7.02 (m, 2 H), 7.09 
(m, 2 H), 7.33 (m, 2 H), 8.25 (d, 1 H) 


Example 

O 1 



Example 141 

(2.S^-3-rr4-rr5-Cvclopropvl-l//-T3vrazoI-3-vnammo1-2-irnig)-l-r4-fluorophenvl)-2- 
hvdroxvethvnamino) quinazolin-7-vl)oxv1propane- 1 .2-diol 
5 A mixture of (2R)-2-({4-[(5-cyclopropyl-li/-pyrazol-3-yl)ammo]-7-fluoroquinazolin- 

2-yl}amino)-2-(4-fluorophenyl)ethanol (Example 78, 50 mg, 0.12 mmol), [(4i?)-2,2-dimethyl- 
l,3-dioxolan-4-yl]methanoI (0.4 ml) and potassium ierr-butoxide (100 mg, 0.9 mmol) was 
stirred at 120°C overnight. Aqueous workup provided a residue. To a solution of this residue 
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in MeOH (2 ml) was added two drops of water and para-toluenesulfonic acid monohydrate (7 
mg, 0.037 mmol) and the reaction mixture was stirred at room temperature for 20 hours. 
Reverse phase HPLC (Gilson) purification gave the desired product as a solid. NMR: 5 
0.70 (m, 2 H), 0.97 (m, 2 H), 1.91 (m, 1 H), 3.45 (m, 2 H), 3.60 - 4.00 (m, 4 H), 4.18 (m, 1 
5 H), 5.14 (m, 1 H), 6.09 (m, 1 H), 6.90 - 7.50 (m, 6 H), 8.50 (m, 1 H), 8.63 (m, 1 H), 1 1 .22 (m, 
1 H), 12.21 (br s, 1 H). 

Example 142 

Following a similar procedure to Example 141, the following compound was 
10 synthesized via reaction of a suitable quinazoline (method of production of which is also 
listed). 



Ex. 


Compound 


'HNMR 


SM 


142 


(2R)-3-[(4-[(5-Cyclopropyl-lH- 

pyrazol-3-yl)amino]-2-{[(lR)-l-(4- 

fluorophenyl)-2- 

hydroxyethyljamino} quinazolin-7- 
yl)oxy]propane- 1 ,2-diol 


0.70 (m, 2 H), 0.97 (m, 2 H), 1.91 
(m, 1 H), 3.45 (m, 2 H), 3.60 - 4.00 
(m, 4 H), 4.18 (m, 1 H), 5.14 (m, 1 
H), 6.09 (m, 1 H), 6.90 - 7.50 (m, 6 
H), 8.50 (m, 1 H), 8.63 (m, 1 H), 
11.22 (m, 1 H), 12.21 (brs, IH) 


Example 
78 



Example 143 

('2J?)-2-({5-Chloro-4-rf3-cvclopropvl-l/f-pvrazol-5-vnaminol-6-r(2-morpholin-4-vlethyl) 

15 amino1pvriinidin-2-vl}amino)-2-(4-fluorophenvl')ethanol 

A mixture of (2-morpholin-4-ylethyl)amine (44 jil, 0.34 mmol), (2R)-2-({4,5- 
dichloro-6-[(3-cyclopropyl- l//-pyrazol-5-yl)aiQino]pyrimidin-2-yl} amino)-2-(4- 
fluorophenyl)ethanol (Example 84, 70 mg, 0.16 mmol) in 1-butanol (1.0 ml) was heated at 
120°C for 18 hours. The solvent was removed and EtOAc was added. The solution was 

20 washed with water and was concentrated. Semi-prep HPLC (Gilson system) provided product 
as a solid (92 mg). 'H NMR (CDCI3): 0.67 (m, 2 H), 0.92 (m, 2 H), 1.86 (m, 1 H), 3.01 (m, 2 
H), 3.22 (m, 2 H), 3.46 (m, 2 H), 3.63 (m, 4 H), 3.86 (m, 2 H), 3.98 (m, 2 H), 4.89 (m, 1 H), 
5.93 (s, 1 H), 7.14 (m, 2 H), 7.38 (m, 2 H), 7.95 (br s, 1 H), 9.15 (br s, 1 H), 9.54 (br s, 1 H). 
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Example 144-176 



Following a similar procedure to Example 143, the following compounds were 
synthesized via reaction of a suitable pyrimidine or quinazoline (method of production of 
which is also listed) and a suitable amine. 



Ex. 


Compound 


*HNMR 


SM 


144 


3- [(5-Chloro-6-[(3-cyclopropyl- 
lH-pyrazol-5-yl)amino]-2- 
{[(IR)- 1 -(4-fluorophenyl)-2- 
hydroxyethyl]amiao}pyrimidin- 

4- yl)amino]propane-l ,2-diol 


0.69 (m, 2 H), 0.98 (m, 2 H), 1.93 (m, 
1 H), 3.13-3.65 (m, 7 H), 4.96 (m, 1 
H), 5.86 (s, 1 H), 7.13 (m, 2 H), 7.39 
(m, 2 H), 8.67 (br s, 1 H), 9.73 (br s, 1 
H) 


Example 

O A 

84 


145 


3- [(5-Chloro-6-[(3-cyclopropyl- 
1 H-pyrazol-5-yl)amiQo]-2- 

{ [{ LK)- 1 -(_4-iluoropnenyl)-2- 
hydroxyethyl] amino}pyrimidin- 

4- yl)anuno]propan- 1 -ol 


0.69 (m, 2 H), 0.98 (m, 2 H), 1.51 (m, 
2 H), 1.91 (m, 1 H), 3.30-3.64 (m, 6 
H), 4.92 (m, 1 H), 5.86 (s, 1 H), 7.13 
(m, 2 H), 7.36 (m, 2 H), 7.64 (br s, 1 
H), 8.65 (br s, 1 H), 9.68 (br s, 1 H) 


Example 
84 


146 


(2J?)-2-[(5-Chloro-4-[(3- 
cyclopropyl- l/f-pyrazol-5- 
yl)aniino]-6-{[3-(4-methyl 

^X^Cl dZiill" 1 -y 1 JUL v'Py A J aLLLLUU f 

pyrunidin-2-yl)amino]-2-(4- 
fluorophenyl)ethanol 


0.69 (m, 2 H), 0.96 (m, 2 H), 1.63 (m, 
2 H), 1.93 (m, 1 H), 2.77 (m, 5 H), 
3.17-3.33 (m, 10 H), 3.66 (m, 2 H), 

H), 7.39 (m, 2 H), 7.61 (br s, 1 H), 
8.53 (brs, 1 H), 9.67(brs, IH) 


Example 
84 


147 


(2i2)-2-({5-ChIoro-4-[(3- 

cyclopropyl-lH-pyrazol-5-yl) 

amino]-6-[(2-p3aT0lidin- 1- 

ylethyl)amino]pyrimidin-2-yl} 

amino)-2-(4-fluorophenyl) 

ethanol 


0.67 (m, 2 H), 0.91 (m, 2 H), 1.88 (m, 
5 H), 2.80-3.63 (m, 10 H), 4.89 (m, 1 
H), 5.93 (s, 1 H), 7.14 (m, 2 H), 7.38 
(m, 2 H), 7.95 (br s, 1 H), 9.2 (br s, 1 
H), 9.28(brs,lH) 


Example 
84 
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Ex. 


Compound 


^HNMR 


SM 


148 


6-[(3-Cyclopropyl-lF-pyrazol- 
5-yl)amino]-2-{[(li?)-l-(4- 

liuoxupiiciiy 1 j~^~iiy\iL Kj/^y^iiij ij 

aniino}-N-(2-morpholin-4- 

ylethyl)pyrimidine-4- 

carboxamide 


0.69 (m, 2 H), 0.93 (m, 5 H), 1.86 (m, 
1 H), 3.12 (m, 2 H), 3.64-3.96 (m, 12 
m S 0"^ Cm 1 W 5 34 fs 1 ID 6.03 
(s, 1 H), 6.68 (s, 1 H), 7.15 (m, 2 H), 
7.41 (m, 2 H). 8.66 (br s, 1 H), 9.08 
(br s, 1 H), 9.73 (br s, 1 H), 9.97 (br s, 
IH) 


Example 
28 


149 


(2i?)-3-[(6-[(5-Cyclopropyl-lf^- 
pyrazol-3 -yl)ainino]-2- {[(1 iS)- 1 - 
(4-fluorophenyl)ethyl]amino} 
pyrimidm-4-yl)ainmo]propane- 
1,2-diol 


0.65 (m, 2 H), 0.90 (m, 2 H), 1.45 (m, 
ITS 1 80 \ \X\ ^ 1 0 — ^ 50 Cm 5 
H), 4.95 (br s, 1 H), 5.35 (s, 1 H), 5.45 
(m, 1 H), 7.10 (m, 2 H), 7.35 (m, 2 H), 
8.10 (s, 1 H), 8.70 (s, 1 H), 10.20 (br 
s, IH), 11.45 (brs,lH) 


Example 
38 


150 


(2/<)-3-({2-{[(16}-l-(4- 
Fluorophenyl)ethyl]amino}-6- 
[(5-methyl- l^/-pyrazol-3 - 
yl)aniino]pyrimidiii-4- 
yl} amino)propaiie- 1 ,2-diol 


3.90 (m, 5 H), 4.95 (br s, 1 H), 5.35 (s, 
1 H), 5.65 (m, 1 H), 7.10 (m, 2 H), 
7.35 (m, 2 H), 8.10 (s, 1 H), 8.78 (s, 1 
H), 10.20 (br s, 1 H), 11.55 (br s, 1 H) 


Kxamnle 
190 


151 


2-[(6-[(5-Cyclopropyl-l/f- 
pyrazol-3 -yl)aniino]-2- { [( 1 iS)- 1 - 
(4-fluorophenyl)ethyl]amino} 
pyrimidin-4-yl)amino] ethanol 


0.65 (m, 2 H), 0.85 (m, 2 H), 1.45 (m, 

H), 4.95 (br s, 1 H), 5.35 (s, 1 H), 5.55 
(m, 1 H), 7.10 (m, 2 H), 7.35 (m, 2 H), 
8.10 (s, 1 H), 8.72 (s, 1 H), 10.20 (br 
s, IH), 11.45 (brs,lH) 


Example 
38 


152 


2-((2-{r(15)-l-(4-Fluorophenyl) 
ethyl]amino} -6-[(5-methyl-liy- 
pyrazol-3-yl)amino]pyrimidin- 
4-yl} ainmo)ethanol 


1.40 (m, 3 H), 2.20 (s, 3 H), 3.10 - 
3.50 (m, 4 H), 4.90 (s, 1 H), 5.35 (s, 1 
H), 5.71 (m, 1 H), 7.10 (m, 2 H), 7.35 
(m, 2 H), 8.10 (s, 1 H), 8.78 (s, 1 H), 
10.22 (br s, 1 H), 11.50 (br s, 1 H) 


Example 
190 
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Compound 


*HNMR 


SM 


153 


5-Chloro-N'*-(5-cyclopropyl- 
lH-pyrazol-3-yl)-N^-[(lS)-(4- 
fluoro-phenyl)-ethyl]- 
pyriinidme-2,4,6-triamme 


0.60 (m, 2 H), 0.82 (m, 2 H), 1.41 (d, J 
= 7.2 Hz, 3 H), 1 .83 (m, 1 H), 4.99 (m, 
1 H), j.o/ (or s, 1 n), o.il-o./y (,ni, 
2.5 H), 6.81 (br s, 0.5 H), 7.1 1 (m, 2 
H), 7.38 (m, 2.5 H), 7.56 (br s, 0.5 H), 
8.97 (br s, 0.5 H), 11.90 (s, 0.5 H), 
12.40 (br s, 0.5 H) 


Example 
39 


154 


5-Chloro-N^-(5-cyclopropyl-lH- 
pyrazol-3-yl)-N -[(lS)-(4- 
fluoro-phenyl)-ethyl]-6-(4- 
methyl-piperazin- 1 -yl)- 
pyrirnidine-2,4-diamine 


0.71 (m, 2 H), 0.91 (m, 2 H), 1.51 (d, J 
= 6.4 Hz, 3 rl), l.oo (m, 1 rlj, z.ol l,s, 
3 H), 2.46 (m, 4 H), 3.46 (m, 4 H), 
4.96 (m, 1 H), 5.08 (d, J = 6.4 Hz, 1 
H), 5.83 (br, 1 H), 7.01 (m, 2 H), 7.29 
(ni,3H), 


Example 


155 


l-Ammo-3-[(5-chloro-6-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)ammo]-2-{[(lS)-l-(4- 
fluorophenyl)ethyl]aiimio}pyrim 
idin-4-yl)amino]propan-2-ol 


0.63 (m, 2 H), 0.90 (m, 2 H), 1.41 (d, 
3 H), 1.85 (m, 1 H), 2.82 (m, 2 H), 
3.51 (m, 2 H), 3.83 (m, 1 H), 4.95 (m, 
1 H), 5.58 (br s, 1 H), 5.90 (s, 1 H), 
6.94 (s, 1 H), 7.1 1 (m, 2 H), 7.28 (s, 1 
H), 7.39(m,2H),7.72(m,2H) 


Example 
3y 


156 


(2R)-2-[(5-Cliloro^-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]-6-{[2- 
(dimethylamino)ethyl]amino } 
pyrimidin-2-yl)ammo]-2-(4- 
fluorophenyl)ethanol 


0.67 (m, 2 H), 0.92 (m, 2 H), 1.87 (m, 
1 H), 2.59 (s, 3 H), 2.75 (s, 3 Hj, 2.83 
- 3.57 (m, 4 H), 3.62 (m, 2 H), 4.90 
(m, 1 H), 5.92 (s, 1 H), 7.13 (m, 2 H), 
7.37 (m, 2 H), 7.93 (br s, 1 H), 9.16 
(m, 2 H) 


Example 

OH 


157 


(2R)-2-({5-Chloro-4-[(3- 

yl)amino]-6-[(3-pyTroIidm-l- 
ylpropyl)amino]pyriimdin-2- 
yl} amino)-2-(4-fluorophenyl) 
ethanol 


0.67 (m, 2 H), 0.95 (m, 2 H), 1.83 - 
1 97 Cm 7 H), 2.85 - 3.64 (m, 10 H), 
4.92 (m, 1 H), 5.89 (s, 1 H), 7.15 (m, 2 
H), 7.38 (m, 2 H), 8.26 (br s, 1 H), 
9.41 (br s, 1 H), 9.56(brs, IH) 


Example 
84 



wo 
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158 


2-[(5-Chloro-6-[(3-cyclopropyl- 
lH-pyrazol-5-yl)amiiio]-2- 
{[(1 S)-l-(4-fluorophenyl)ethyl] 
ammo}pyrimidm-4-yl)ammo] 
ethanol 


U.Oo [ud, iijj u.^o ^m, z. nj, i.tj v^u, 

3 H), 1.90 (m, 1 H), 3.37 - 3.54 (m, 4 
H), 4.97 (m,lH), 5.85 (s,lH),7.14 
(m, 2 H), 7.39 (m, 2 H), 7.47 (br s, 1 
H), 8.59(brs,l H), 9.72(brs,lH) 


A. CilXJ L/ X W 

39 


159 


2-[(5-Chloro-6-[(3-cyclopropyl- 
lH-pyrazol-5-yl)ainmo]-2- 
{[(1 S)- 1 -(4-flixoroplienyl)ethyl] 
ammo}pyriinidm-4- 
yl)amino]propane-l,3-diol 


0.68 (m, 2 H), 0.96 (m, 2 H), 1.45 (d, 
3 H), 1.91 (m, 1 H), i.ii - i.JO (^m, 4 
H), 4.04 (m, 1 H), 4.98 (m, 1 H), 5.86 
(s, 1 H), 6.68 (br s, 1 H), 7.14 (m, 2 
H), 7.42 (m, 2 H), 8.54 (br s, 1 H), 
9.73 (br s, 1 H) 


Example 
jy 


160 


(2R)-2- { [5-Chloro-4-[(3- 
cyclopropyl-lH-pyrazol-5- 
yl)amino]-6-(dimethylainiiio) 
pyrimidin-2-yl]amino } -2-(4- 
fluorophenyl)ethanol 


O.oo (m, z ri), U.yo (m, z rl;, i.yu i^m, 
1 H), 3.00 (s, 6 H), 3.61 (m, 2 H), 4.88 
(m, 1 H), 5.94 (s, 1 H), 7.13 (m, 2 H), 
7.37 (m, 2 H), 8.19 (br s, 1 H), 9.47 
(br s, 1 H). 


84 


161 


l-Ammo-3-[(5-chloro-6-[(3- 

cyclopropyl- 1 H-pyrazol-5- 

yl)amino]-2-{[(lR)-l-(4- 

fluorophenyl)-2-hydroxyethyl] 

ammo}pyrimidin-4- 

yl)ammo]propan-2-ol 


0.69 (m, 2 H), 0.96 (m, 2 H), 1.92 (m, 
1 H), 2.82 (m, 2 ti), i.z4 - i.oD (m, d 
H), 4.96 (m, 1 H), 5.89 (s, 1 H), 7.14 
(m, 2 H), 7.41 (m, 2 H), 7.76 (b, 2 H), 
8.43 (br s, 1 H), 9.62 (br s, 1 H) 


Example 




')-\( *?-nilnrn-6-rr 5-cvcloDrODvl- 
lH-pyrazol-3-yl)amino]-2- 
{[(lR)-l-(4-fluorophenyl)-2- - 
hydroxyethyl]amino}pyrimidin- 
4-yl)ainino]propane-l,3-diol 


0.69 (m, 2 H), 0.97 (m, 2 H), 1.92 (m, 
1 H), 3.28 - 3.66 (m, 5 H), 3.98 (m, 2 
H), 4.93 (m, 1 H), 5.87 (s, 1 H), 6.62 
(br s, 1 H), 7.13 (m, 2 H), 7.39 (m, 2 
H), 8.54 (br s, 1 H), 9.64 (br s, 1 H) 


Example 
84 
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163 


(2R)-2-[(5-Chloro-4-[(3- 
cyclopropyl- lH-pyrazol-5- 
yl)amino]-6- {[2-(2-hydroxy 
ethoxy)e%l]amino}pyrimidm- 
2-yl)amino]-2-(4-fluorophenyl) 
ethanol 


0.69 (m, 2 H), 0.97 (m, 2 H), 1.92 (m, 

H), 5.87 (s, 1 H), 7.14 (m, 2 H), 7.35 
(m, 2 H), 7.50 (br s, 1 H), 8.57 (br s, 1 
H), 9.67(brs,lH) 


Example 
84 


164 


(2R)-3-[(5-Chloro-6-[(3- 
cyclopropyl-lH-pyrazol-5-yl) 
amino]-2- {[(1 S)-l-(4-fluoro 
phenyl)ethyl]amino}pyrimidin- 
4-yl)ammo]propane- 1 ,2-diol 


0.69 (m, 2 rl}, u.yo ^m, z nj, i.^j {a, 
3 H), 1.93 (m, 1 H), 3.30 - 3.54 (m, 5 
H), 5.02 (m, 1 H), 5.86 (s, 1 H), 7.14 
(m, 2 H), 7.42 (m, 2 H), 8.67 (br s, 1 
H),9.81(brs,lH) 


39 


165 


(2R)-2- {[5-Chloro-4-[(3- 

cyclopropyl-lH-pyrazol-5- 

yl)arQino]-6-(ethylammo) 

pyrimidm-2-yl]amiiio}-2-(4- 

fluorophenyl)ethanol 


U.oy (,m, J- ti), \).yo ^m, j n_;, {lu, 
1 H), 3.20 - 3.64 (m, 4 H), 4.91 (m, 1 
H), 5.86 (s, 1 H), 7.14 (m, 2 H), 7.36 
(m, 2 H), 7.72 (br s, 1 H), 8.70 (br s, 1 
H), 9.73 (br s; 1 H) 


JL^ AC* A JL.l L/ 

84 


166 


(2S)-3-[(5-CWoro-6-[(3- 
cyclopropyl-lH-pyrazol-5- 
yl)ainino]-2-{[(lR)-l-(4- 
fluorophenyl)-2-hydroxyethyl] 
amino} pyriinidin-4- 
yl)amino]propane- 1 ,2-diol 


0.69 (m, 2 H), 0.99 (m, 2 H), 1.93 (m, 
1 H), i.lU (m, 1 il^, i.iZ [jn, Z ri;, 
3.45 (m, 2 H), 3.65 (m, 2 H), 4.96 (m, 
1 H), 5.86 (s, 1 H), 7.13 (m, 2 H), 7.39 
(m, 2 H), 7.47 (br s, 1 H), 8.73 (br s, 1 
H), 9.78 (br s, 1 H) 


Example 
84 


167 


(2R)-3-[(5-Chloro-6-[(3- 
rvr1 nnronvl- 1 H-t)Vrazol-5- 

yl)amino]-2-{[(lR)-l-(4- 
fluorophenyl)-2-hydroxyethyl] 
amino) pyrimidin-4- 
yl)ainino]propane-l ,2-diol 


0.70 (m, 2 H), 0.97 (m, 2 H), 1.91 (m, 
1 H), 3.54 (m, 7 H), 4.97 (m, 1 H), 
5.86 (s, 1 H), 7.13 (m, 2 H), 7.38 (m, 2 
H), 7.47 (br s, 1 H), 8.73 (br s, 1 H), 
9.80 (br s, 1 H) 


Example 
84 
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SM 




cyclopropyl- lH-pyrazol-5- 
yl)ammo]-6-[(2-hydroxyethyl) 
ammo]pyrimidin-2-yl} amino)-2- 
(4-fluorophenyl)ethanol 


0 70 fm 7 TTi 0 97 fm 2 ID 1 93 ftn, 

1 H), 3.33 (m, 4 H), 3.65 (m, 2 H), 
4.92 (m, 1 H), 5.86 (s, 1 H), 7.14 (m, 2 
H), 7.37 (m, 2 H), 7.57 (br s, 1 H), 
8.72(brs, lH),9.78(brs,lH) 


Exarople 
84 


169 


(2R)-2- {[D-Unloro-4-L(j- 
cy clopropy 1- 1 H-pyrazol-5 - 
yl)ammo]-6-(methylamiao) 
pyrimidin-2-yl]amino}-2-(4- 
fluorophenyl)ethanol 


1 H), 2.78 (s, 3 H), 3.67 (m, 2 H), 4.97 
(m, 1 H), 5.85 (s, 1 H), 7.15 (m, 2 H), 
7.38 (m, 2 H), 7.72 (br s, 1 H), 8.80 
(brs, IH), 9.82(brs, IH) 


TT-vaTiTnlp 

3^ A CLlXXLt ISi 

84 


170 


(2S)-l-[(5-Chloro-6-[(3- 

cyclopropyl- lH-pyrazol-5- 

yl)ammo]-2-{[(lS)-l-(4- 

fluorophenyl)ethyl]ammo} 

pyriinidin-4-yl)amino]propan-2- 

ol 


0.69 (m, 2 H), 0.96 (m, 5 H), 1.45 (d, 

1 TT» 1 fm 1 TTi 1 1 Cm 1 'FH 
J n), L.yH [ui, 1 nj, J. 11 \iu, 1 nj, 

3.29 (m, 1 H), 3.54 (m, 1 H), 4.99 (m, 
1 H), 5.86 (s, 1 H), 7.14 (m, 2 H), 7.38 
(m, 2 H), 7.55 (br s, 1 H), 8.71 (br s, 1 
H), 9.89(brs, IH) 


Example 
39 


171 


3-[(5-Chloro-6-[(3-cyclopropyl- 
lH-pyrazol-5-yl)amino]-2- 
{[(1 S)- 1 -(4-iluoropjienyi}emyij 
amino}pyriimdin-4-yl)animo]- 
1,1,1 -trifluoropropan-2-ol 


0.69 (m, 2 H), 0.96 (m, 2 H), 1.44 (d, 
3 H), 1.93 (m, 1 H), 3.27 (m, 1 H), 

1 /;rv /"m 1 u\ A on fm i TV\ d 06 ^"111 
j.ou \ui, I ti), H.zu 1 nj, t.7o 

1 H), 5.89 (s, 1 H), 6.40 (br s, 1 H), 

7.11 (m, 2 H), 7.34 (m, 2 H), 7.50 (br 

s, 1 H), 8.44 (br s, 1 H), 9.67 (br s, 1 


Example 
39 


172 


3-[(5-Chloro-6-[(3-cycIopropyl- 
1 H-pyrazol-5-yl)amino]-2- 
{[(1 S)-l-(4-fluorophenyl)ethyl] 
amino}pyriinidin-4-yl) 
(methyl)amino]propane- 1 ,2-dioI 


0.67 (m, 2 H), 0.92 (m, 2 H), 1.42 (d, 
3 H), 1.87 (m, 1 H), 3.15 (s, 3 H), 3.29 
- 3.98 (m, 5 H), 4.95 (m, 1 H), 5.94 (s, 
1 H), 7.12 (m, 2 H), 7.38 (m, 2 H) 


Example 
39 
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173 


5-Chloro-N -(5-cyclopropyl-lH- 
pyrazol-3-yl)-N^-[(l S)- 1-(4- 
fluorophenyl)ethyl]-6- 
morpholin-4-ylpyrimidme-2,4- 
diamine 


0.70 (m, 2 H), U.yo (m, 2 Jti;, 1.4z (d, 
3 H), 1 .92 (m, 1 H), 3.42 (m, 4 H), 
3.58 (m, 4 H), 4.92 (m, 1 H), 6.00 (s, 1 
H), 7.12 (m, 2 H), 7.37 (m, 2 H), 8.07 
(brs, IH), 9.59(brs, IH) 


Example 
39 


174 


(2R)-2-({5-Chloro-4-[(5- 
cyclopropyl-lH-pyrazol-3- 
yl)amiiio]-6-niorpholin-4- 
ylpyrimidin-2-yl} ammo)-2-(4- 
fluorophenyl)ethanol 


0.70 (m, 2 H), 0.95 (m, 2 H), 1.91 (m, 
1 H), 3.38 (m, 4 H), 3.62 (m, 6 H), 
4.86 (m, 1 H), 6.00 (s, 1 H), 7.12 (m, 2 
H), 7.35 (m, 2 H), 8.01 (br s, 1 H), 
9.45 (br s, 1 H) 


Example 
84 


175 


(2R)-2-{[5-Chloro-4-[(5- 
cyclopropyl-lH-pyrazol-3- 
yl)amino]-6-(4-methylpiperazin- 
1 -yl)pyriinidiB-2-yl]amino} -2- 
(4-fluorophenyl)ethanol 


0.69 (m, 2 H), 0.92 (m, 2 H), 1.88 (m, 
1 H), 2.77 (m, 4 H), 3.10 (s, 3 H), 3.40 
(m, 2 H), 3.62 (m, 2 H), 3.99 (m, 2 H), 
4.85 (m, 1 H), 6.08 (s, 1 H), 7.11 (m, 2 
H), 7.36 (m, 2 H), 7.72 (br s, 1 H), 
9.12(brs, IH), 9.98(brs, IH) 


Example 

OA 


176 


5-Chloro-N^-(5-cyclopropyl- IH- 
pyrazol-J-yij-JN 
fluorophenyl)ethyl]-6- 
pynolidin- 1 -ylpyrimidine-2,4- 
diamine 


0.69 (m, 2 H), 0.98 (m, 2 H), 1.44 (d, 
J xij, J..OZ ^^uu, t xi^, i.:7j v.^j '■ 

3.59 (m, 2 H), 3.71 (m, 2 H), 4.96 (m, 
1 H), 5.90 (s, 1 H), 7.15 (m, 2 H), 7.39 
(m, 2 H), 8.55 (br s, 1 H), 9.79 (br s, 1 
H) 


Example 
39 



Example 177 

<'2RV3-rr5-Chloro-6-rr3-ethoxv-lH-pvrazol-5-vnaTnino1-2-frflSVl-f4- 
fliiorophenvl")ethvnammo>pvrimidin-4-vI')aniino]propane-l,2-diol 
5 A mixture of 5,6-dichloro-iV^-(5-ethoxy-li/-pyrazol-3-yl)-A^-[(15)- 1-(4- 

fluorophenyl)ethyl]pyriinidine-2,4-diamme (Example 191; 188 mg, 0.46 mmol), (2/?)-3- 
ammopropane-l,2-diol (96 mg, 1.05 mmol) in /j-butanol (2.5 ml) was heated at 1 12°C for 2 
days. The mixture was concentrated. Reverse phase HPLC (Gilson) purification gave the title 
compoxmd (18 mg). 'H NMR (CDCI3): 5 1.29 (t, 3 H), 1.40 (d, 3 H), 3.18 - 3.61 (m, 5 H), 
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4.08 (q, 2 H), 4.93 (m, 1 H), 5.44 (s, 1 H), 6.59 (br s, 1 H), 7.1 1 (m, 2 H), 7.38 (m, 2 H), 7.86 
(brs,lH),9.27(brs,lH). 

F.YfliTiDle 178-181 



Following a similar procedure to Example 177, the following compounds were 
synthesized via reaction of a suitable pyrimidine (method of production of which is also 
listed) and a suitable amine. 



Ex. 


Compound 


^HNMR 


SM 


178 


(2R)-3-({5-Chloro-2-{[(lS)-l-(4- 
fluorophenyl)ethyl]amino}-6-[(3- 
isopropoxy- lH-pyrazol-5- 
yl)amino]pyrimidin-4- 
yl}ammo)propane-l,2-diol 


1.27(d,6H), 1.41(d,3H),3.19- 
3.51(m,5H),4.60(m, 1H),4.94 
(m, lH),5.44(s,lH), 6.69 (brs, 
1 H), 7.1 1 (m, 2 H), 7.39 (m, 2 H), 


Example 
192 


179 


(2R)-3-({5-Chloro-2-{[(lR)-l-(4- 
fluorophenyl)-2-hydroxyethyl] 
amino}-6-[(3-isopropoxy-lH- 
pyrazol-5-yl)amino]pyriniidin-4- 
yl} amino)propane- 1 ,2-diol 


1.27 (d, 6 H), 3.17 - 3.49 (m, 5 H), 
3.62 (m, 2 H), 4.62 (m, 1 H), 4.91 
(n^ 1 H), 5.45 (s, 1 H), 6.67 (br s, 
1 H), 7.10 (m, 2 H), 7.36 (m, 2 H), 
7.99 (br s, 1 H), 9.32 (br s, 1 H) 


Example 
194 


180 


2-({5-Chloro-2-{[(lS)-l-(4- 

f1uoror)henvnethvllamino|-6-r(5- 

isopropoxy-lH-pyrazol-3- 

yl)amino]pyrimidin-4- 

yl}amino)propane-l,3-diol 


1.30 (d, 6 H), 1.46 (d,3H),3.33- 
3.55 (m, 4 H), 4.04 (m, 1 H), 4.55 
(m, 1 H), 4.98 (m, 1 H), 5.63 (s, 1 
H), 6.70 (br s, 1 H), 7.13 (m, 2 H), 
7.40(m,2H), 8.81(brs, IH), 
9.97 (br s, 1 H) 


Example 
192 


181 


2-({5-Chloro-2-{[(lR)-l-(4- 
fluorophenyl)-2-hydroxyethyl] 
amino} -6-[(5-isopropoxy- 1 H- 
pyrazol-3-yl)amino]pyrimidin-4- 
yl} amino)propane-l ,3-dioI 


1.27 (d, 6 H), 3.27 (m,lH), 3.38 
(m, 1 H), 3.51 (m, 2 H), 3.61 (m, 2 
H), 3.93 (m, IH), 4.61 (m, 1 H), 
4.88 (m, 1 H), 5.42 (s, 1 H), 5.90 
(bs, 1 H), 7.10 (m, 2 H), 7.37 (m, 2 
H), 7.87 (br s, IH), 9.24 (brs, 1 
H), 11.95 (brs, IH) 


Example 
193 
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Example 182 

N'*-f5-Cvclopropvl-2H-pwazol-3-vlVN^-rrsV1-r4-f1uQrophenvlVethvl1-5.6.7.8-tetrahvdro- 
pyridor4J-d1pvrimidine-2.4-diamine 

4-(5-Cyclopropyl4iy-pyrazol-3-ylainino)-2-[(iS)4-(4-fluoro-phenyl)-e%lammo]-7,8- 
5 dihydro-5iy-pyrido[43-rf]pyrimiaine-6-carboxylic acid benzyl ester (Example 188; 0.06 g, 
0.11 mmol) was dissolved in absolute EtOH (4 ml), to which was added Pd/C (0.012 g, 0.005 
mmol). The reaction mixture was then purged with N2, evacuated, purged with H2, and stirred 
under H2 at atmospheric pressure for 15 hours. The Pd/C was removed by filtration and 
washed with MeOH (2x2 ml). The filtrate was concentrated under reduced pressure and 
10 purified by column chromatography (DCM: MeOH = 20: 1) to give the title compound as a 
white solid (0.02 g, 44%). 'H NMR (400 MHz, CDCI3) 5 0.62 - 0.66 (m, 2 H), 0.87 - 0.91 (m, 
2 H), 1.47 (d, J= 6.4 Hz, 3 H), 1.73 - 1.81 (m, 1 H), 2.51 - 2.59 (m, 2 H), 2.99 - 3.09 (m, 2 
H), 3.58 - 3.67 (m, 2 H), 4.99 - 5.06 (m, 1 H), 5.19 (br s, 2 H), 5.89 (br s, 1 H), 6.74 (br s, 1 
H), 6.94 - 6.98 (m, 2 H), 7.29 - 7.33 (m, 2 H). MS: Calcd.: 393; Found: [M+H]*394. 

15 

Example 183 

7V^-r5-Cvclopropvl-l//-pvrazol-3-vl')-7/^-rf.S)-l-(4-fluoro-phenvlVethvn-5.6.7.8-tetrahvdro- 
pvrido[2.3-£npvrimidine-2.4-diamine 

To an EtOH (20 ml) solution of N'*-(5-cyclopropyl-lif-pyrazol-3-yl)-N^-[(liS)-l-(4- 

20 fluorophenyl)ethyi]pyrido[2,3-d]pyrimidine-2,4-diamine (Example 65; 0.3 g, 0.77 mmol) was 
added platinum oxide (0.017 g, 0.077 mmol). The reaction was then purged with N2, 
evacuated, and then purged with H2, and stirred for 15 hours. The reaction was then diluted 
with MeOH (20 ml) and filtered to remove platinum. The filtrate was concentrated under 
reduced pressure and purified by column chromatography (DCM: MeOH = 40: 1) to give the 

25 title compound as a solid (0.25 g, 83%). 'H NMR (400 MHz, CDCI3) 5 0.62 - 0.66 (m, 2 H), 
0.84 - 0.87 (m, 2 H), 1.44 (d, J= 6.4 Hz, 3 H), 1.79 - 1.84 (m, 1 H), 1.85 - 1.91 (m, 2 H), 2.30 
(t, J= 6.2 Hz, 2 H), 3.24 - 3.26 (m, 2 H), 4.79 (br s, 1 H), 4.98 (br s, 2 H), 6.54 (br s, 1 H), 
6.93 - 6.97 (m, 2 H), 7.29 - 7.33 (m, 2 H). MS: Calcd.: 393; Found: [M+H]''394. 
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Example 184 

A/^-(5-Cvclopropvl-ltf-PYrazol-3-YlVJV^-rfS^-l-(4-fluoro-t)henvlVetfaYl1-5.6J.8-^^^ 
]Tyr ido[3 .4-(f]pviiiaic[ine-2.4-diamine 

4-(5-Cyclopropyl-lif-pyrazol-3-ylariaino)-2-[(S)-l-(4-fluoro-phenyl)-ethylaimno]-5,8- 
5 dihydro-6//'-pyrido[3,4-iflpyrmii(iine-7-carboxylic acid benzyl ester (Example 1 89; 0.7 g, 1 .3 
mmol) was dissolved in absolute EtOH (20 ml), and Pd/C (0.28 g, 0.13 mmol) was added. 
The reaction was then purged with N2, evacuated, purged with H2, and stirred for 1 5 hours. 
The reaction was then filtered to remove the palladium, washed with MeOH, concentrated, 
and purified by column chromatography (DCM: MeOH = 20: 1) to give the title compound 
10 (0.50 g, 95%). 'H NMR (400 MHz, CDCI3) 5 0.67 - 0.69 (m, 2 H), 0.92 - 0.95 (m, 2 H), 1 .5 1 
(d,y= 6.8 Hz, 3 H), 1.80 - 1.88 (m, 1 H), 2.32 - 2.37 (m, 2 H), 3.12 - 3.15 (m, 2 H), 3.70 - 
3.78 (m, 2 H), 5.03 - 5.10 (m, 1 H), 5.19 - 5.21 (m, 1 H), 5.91 (br s, 1 H), 6.73 (br s, 1 H), 
6.98 - 7.02 (m, 2 H), 7.34 - 7.38 (m, 2 H). MS: Calcd.: 393; Found: [M+H]'"394. 

15 Example 185 

- 1 - 14-( 5-Cvclopropyl- l.jy-pvrazol-3-vlamino)-2-f (6^-1 -( 4-fluoro-pbenvl)-ethvlamino1-7,8- 

dihvdro-5ff-pvridor4,3-(f1pvrimidin-6-vU-ethanone 

A solution of 7/'-(5-cyclopropyl-2i/-pyrazol-3-yl)-JV^-[(5>-l -(4-fiuoro-phenyl)-ethyl]- 

5,6,7,8-tetrahydro-pyrido[4,3-£/]pyrimidine-2,4-diamine OExampIe 182, 0.03 g, 0.08 mmol) in 
20 DCM-THF (3 ml, 1 : 1, v/v) was agitated together with acetic acid loaded TFP 

(tetrafluorophenyl) resin (1 .4 mmol/g, 1 .0 eq.) for 40 minutes. The resin was filtered and 

washed with DCM (2x5 ml). The combined organic was concentrated and purified by prep. 

TLC (DCM: MeOH = 15: 1) to give the title compound (0.027 g, 81%). 'H NMR (400 MHz, 

CDCI3) 5 0.71 - 0.72 (m, 2 H), 0.90 - 0.92 (m, 2 H), 1.47 (d, J= 6.4 Hz, 3 H), 1.84 - 1.89 (m, 
25 1 H), 2.20 (s, 3 H), 2.63 - 2.73 (m, 2 H), 3.56 - 3.77 (m, 2 H), 4.43 (d, J = 15.8 Hz, 1 H), 4.70 

(d, J = 15.8 Hz, 1 H), 5.07 - 5.15 (m, 2 H), 5.99 (br s, 1 H), 6.94.- 6.99 (m, 2 H), 7.24 - 7.32 

(m, 2 H), 9.28 (br s, 1 H). MS: Calcd.: 435; Found: [M+H]"'436. 

Example 186 

30 l-(4-('5-Cvclopropvl-ljy-pvrazol-3-vIamino)-2-[(.?)-l-(4-fluoro-phenyI)-ethylamino]-5,8- 
dihvdro-6i/-pvrido[3.4-^pvrimidin-7-vU-ethanone 

A solution of //'-(5-cyclopropyl-l/y-pyrazol-3-yl)- A^-[(5)-l-(4-fluoro-phenyl)-ethyl]- 
5,6,7,8-tetrahydro-pyrido[2,3-i(lpyrimidine-2,4-diamine (Example 184; 0.05 g, 0.13 mmol) in 



wo 2005/049033 



-92- 



PCT/GB2004/004784 



DCM: THF (3 ml, 1 : 1, v/v) was agitated together with acetic acid loaded TFP resin (1.4 
mmol/g, 1 .0 eq.) for 40 minutes. The resin was filtered and washed with DCM (2x5 ml). The 
combined organic was concentrated and purified by prep. TLC (DCM: MeOH = 13: 1) to give 
the title compound (0.023 g, 41%). 'HNMR (400 MHz, CDCI3) 5 0.68 - 0.70 (m, 2 H), 0.93 - 
5 0.95 (m, 2 H), 1.52 (d, J= 6.2 Hz, 3 H), 1.82 - 1.85 (m, 1 H), 2.14 (s, 3 H), 2.36 - 2.46 (m, 2 
H), 3.65 - 3.90 (m, 2 H), 4.31 - 4.49 (m, 2 H), 5.07 - 5.17 (m, 2 H), 6.05 (br s, 1 H), 6.96 - 
7.01 (m, 2 H), 7.30 - 7.36 (m, 2 H). MS: Calcd.: 435; Found: [M+Hf 436. 

Example 187 

10 5-Chloro-7V^-f 5-cvclopropvl- li7-pvrazol-3-vl1-JV^-r2.2.2-trifluoro- 1 -f4-fluorophenvnethvl1 

pvrimidine-2,4-diamine 

The title compomid was synthesized ia a similar fashion to Example 1 using [2,2,2- 

trifluoro-l-(4-fluorophenyl)ethyl]amine (synthesized following the procedure of Tetrahedron 

Asymmetry 2002, 13, 2335-44). 'H NMR: 5 0.73 (m, 2 H), 0.94 (m, 2 H), 1.92 (m, 1 H), 5.96 
15 (m, 1 H), 6.16 (m, 2 H), 7.24 (m, 2 H), 7.63 (m, 2 H), 8.01 (s, 1 H), 8.16 (br s, 1 H), 8.80 (br 

s,lH). 

Example 188 

4-f5-CvcloproPvl-l/f-pvrazol-3-vlaminoV2-rf6^-l-(4-fluoro-pbenvlV ethvlamiaol-7.8- 

20 dihvdro-5iy-pvridor4.3-t/]pvrimidine-6-carboxvlic acid benzyl ester 

A solution of 4-(5-cyclopropyl- l//-pyrazol-3-ylamino)-2-methanesulfonyl-7,8- 
dihydro-5if-pyrido[4,3-iflpyrimidine-6-carboxylic acid benzyl ester (Method 144; 0.10 g, 
0.21 mmol), (5)-l-(4-fluoro-phenyl)-ethylamine (0.30 g, 2.1 mmol), and DDPEA (0.27 g, 2.1 
mmol) in n-BuOH (3 ml) was heated to 1 10 °C in a sealed tube for 48 hours. The reaction was 

25 cooled to 25 °C, concentrated under reduced pressure, acidified with 0.5 N HCl (50 ml), and 
extracted with DCM (3 x 50 ml). The combined organic layer was dried over MgS04, 
concentrated, and purified by column chromatography (DCM: MeOH = 80: 1) to give the title 
compound (0.6 g, 54%). MS: Calcd.: 527; Found: [M+H]"" 528. 
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Kxample 189 

4-rS-Cvclot)ropvl-lg-Pwazol-3-vlaminoV2-[(5^-l-f4-fluor()-phenvlVethvlat^ 
dihvdro-6i?-Pvrido[3,4-gr|p yrimidine-7 -carboxvlic acid benzyl ester 

A mixture of 4-(5-cyclopropyl-li/-pyrazol-3-ylamino)-2-methanesulfonyl-5,8- 
5 dihydro-6i?-pyrido[3,4-i/]pyrimidine-7-carboxylic acid benzyl ester (Method 149; 2.0 g, 4.3 
mmol), (>S)-l-(4-fluoro-phenyl)-ethylamine (0.30 g, 2.1 mmol), and DIEA (5.5 g, 42.6 mmol) 
n-BuOH (15 ml) was heated to 1 10 "C in a sealed tube for 48 hours, cooled to 25 °C, 
concentrated, acidified with 0.5 N HCl (100 ml), and extracted with DCM (3 x 150 ml). The 
combined organic layer was dried over MgS04, concentrated, and purified by colunm 
10 chromatography (DCM: MeOH = 80: 1) to give the title compound (0.7 g, 31%). MS: Calcd.: 
527; Found: [M+H]* 528. 

Example 190 

6-CMoro-7^-ra5^-l-f4-fluorophenvlkthvl1-Af^-f5-methvl-l/f-Pvrazol -3-vnpvriniidine-2.4- 
15 diamine 

This title compound was prepared in a similar way to the preparation of Example 1 
using 2,6-dichloro-iV-(5-methyl4//-pyrazol-3-yl)pyriimdin-4-arQine (Method 150) and [(IS)- 
l-(4-fluorophenyl)ethyl]amine. ^HNMR: 5 1.45 (s, 3 H), 2.20 (m, 3 H), 5.10 (m, 1 H), 5.85 - 

6.10 (m, 2 H), 7.10 (m, 2 H), 7.40 (m, 2 H), 7.80 (m, 1 H), 8.60 (m, 1 H). 

20 

Example 191 

5.6-Dichloro-A/^-('5-ethoxv-l.g-Pvrazol-3-vlVA^-ra.y)-l-f4-fluorophenvnethvl1pvrimidine- 
2.4-diamine 

A mixture of 2,5,6-trichloro-A/'-(3-ethoxy-l//-pyrazol-5-yl)pyrimidin-4-amine 
25 (Method 40; 300 mg, 0.98 mmol), [(15)-l-(4-fluorophenyl)ethyl]amine (163 mg, 1.2 mmol) 
and triethylamine (0.16 ml) in n-butanol (2 ml) was heated at 106°C for 3 days. The mixture 
was concentrated. Reverse phase HPLC (Gilson) purification gave the title compound (198 
mg). 'HNMR (CDCI3): 5 1.40 (m, 3 H), 1.52 (m, 3 H), 4.18 (m, 2 H), 4.93 - 5.50 (m, 2 H), 

7.11 (m,2H),7.38(m,2H). 
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grample 192-193 



Following a similar procedure to Example 1, the following compounds were 
synthesized via reaction of a suitable pyrimidine (method of production of which is also 
listed) and a suitable amine. 



Ex. 


Compound 


NMR 


SM 


192 


D ,o-i_/icmoro-/ V - i u^- 1 -(ft- 
fluorophenyl)e%l]-A/^-(3- 
isopropoxy- li^'-pyrazol-5- 
yl)pyrimidine-2,4-diamine 


1 Oft Cm TTi 1 4.Wm 1 TT^ 4 fifi fm 1 

H), 4.95 (m, 1 H), 5.55 (m, 1 H), 7.14 (m, 

2 H), 7.40 (m, 2 H), 8.18 (m, 1 H), 9.86 
(brs, IH), 11.89 (brs,lH) 


Method 
38 


193 


(2i?)-2-({4,5-Dichloro-6- 

[(3-isopropoxy-l//-pyrazol- 

5-yl)amino]pyrimidin-2- 

yl}amino)-2-(4- 

fluorophenyl)ethanol 


1.26 (m, 6 H), 3.61 (m, 2 H), 4.66 (m, 1 
H), 4.95 (m, 1 H), 5.00 (m, 1 H), 5.54 (m, 
1 H), 7.14 (m, 2 H), 7.40 (m, 2 H), 8.18 
(m, 1 H), 9.85 (br s, 1 H), 11.99 (br s, 1 
H) 


Method 
38 



5 



Preparation of starting materials : 

The starting materials for the Examples contained herein are either commercially 
available or are readily prepared by standard methods from known materials. For example the 
following reactions are illustrations but not limitations of the preparation of some of the 
10 starting materials and examples used herein. 

Method 1 

2.5-Dichloro-4-('5-cvclopropvl-l/y-pvrazole-3-vlamino')pvrimidine 

A solution of 2,4,5-trichloropyrimidine (533 mg, 2.93 mmol), 3-amino-5-cyclopropyl- 

1 5 IfT-pyrazole (360 mg, 2.93 mmol) and triethylamine (0.49 ml) in EtOH (5 ml) was stirred at 
room temperature for 10 hours. Solvent was removed and EtOAc was added. The solution 
was washed with water and dried over anhydrous sodium sulfate and was concentrated to give 
title compound as a white solid (546 mg, 69%). The compound was carried to the next step 
without further purification. 'H NMR 5 0.92 (m, 2 H), 1.20 (m, 2 H), 2.18 (m, 1 H), 6.40 (s, 1 

20 H), 8.60 (s, 1 H), 9.90 (s, 1 H), 12.60 (s, 1 H). 
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Method 2-19 

The following compounds were prepared by the procedure of Method 1 using the 
appropriate starting materials. 



Method 


Compound 


Pyrimidine 


Amine 


2 


5-Bromo-2-chloro-iV-(3-ethyl- 
l//-pyrazol-5-yl)pyrimidin-4- 
amine 


5-bromo-2,4- 
dichloropyrimidine 


3-amino-5-ethyl- \H- 
pyrazole 


3 


A^(3-ter/-Butyl-li/-pyrazol-5- 

yl)-2,5-dichloropyriimdin-4- 

amine 


2,4,5- 

trichloropyrimidine 


3-amino-5-tert- 
butyl- l//-pyrazole 


4" 


2-Chloro-Ar-(3-cyclopropyl-17f- 
pyrazol-5-yl)-5- 
(trifluoromethyl)pyriniidia-4- 
amine 


5-trifluro-2,4- 
dichloropyrimidine 


3-araiao-5- 
cyclopropyl-lif- 


5 


5-Bromo-2-chloro-iV^(3- 
cyclopropyl- l/f-pyrazol-S- 
yl)pyrimidin-4-amine 


5-bromo-2,4- 
dichloropyrimidine 


3-amino-5- 
cyciopropyi- in~ 
pyrazole 


6 


5-Bromp-Ar-(5-tert-butyl- IH- 

pyrazol-3-yl)-2-chloropyrimidin- 

4-amine 


5-bromo-2,4- 
dichloropyrimidine 


3-amino-5-tert- 
uviiyi- ii7'-py 1 oxoic 


7 


5-Bromo-2-chloro-iV^(5- 

cyclopropyl-li?-pyrazol-3-yl)-6- 

methylpyrimidin-4-amine 


5-bromo-6-methyl- 
dichloropyrimidine 


3-amino-5- 
pyrazole 


8" 


2-Chloro-7/-(3-cyclopropyl-l/f- 
pyrazol-5-yl)pyrimidin-4-aniine 


2,4- 

dichloropyrimidine 


3-amino-5- 

cyclopropyl-lif- 

pyrazole 


'9" 


2-Chloro-A^-(3-cyclopropyl- 1//^ 

pyrazol-5-yl)-5- 

methylpyrimidin-4-amine 


5-methyl-2,4- 
dichloropyrimidine 


3-amino-5- 

cyclopropyl-l/f- 

pja-azole 


10 


Methyl 2-chloro-6-[(3- 
cyclopropyl- liy-pyrazol-5- 
yl)amino3pyrimidine-4- 
carboxylate 


6-methoxy 

carbonyl-2,4- 

dichloropyrimidine 


3-amino-5- 

cyclopropyl-lii/- 

pyrazole 
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Method 


Compound 


Pyrimidine 


Amine 


11 


5-Bromo-2-chloro-iV-('5-iiiethvl- 

l//-pyrazol-3-yl)pyrimidm-4- 

amine 


5-bromo-2 4- 
dichloropyrimidine 


3 -amino-5 -me thy l- 
l/T-pyrazole 


17 


2 S-Dichloro-A/"-r5-methvl-l/7- 
pyrazol-3-yl)pyrimidin-4-amiiie 


2 4 5-trichIoro 
pyrimidine 


3-amitio-5-methyl- 
1/f-pyrazole 


13 


2-CMoro-N-(3-cyclopropyl-lH- 

p Yr£i-t.Ui" J* yi J'' J LL\i\ji\jyjy I iiiiiKixix 

4-amine 


5-fluoro-2,4- 

H i f*li 1 nr nf^ vri m 1 di n G 


3-amino-5- 
cvclooroDvl- \H- 
pyrazole 




2-Chloro-iV-(3-cyclopropyl- 1//^ 
methylpyrimidin-4--aiiiine 


6-methyl-2,4- 

f1 1 r V» 1 rifoiYvri mi di n 6 


3-amino-5- 
cyclopropyl- \H- 
pyrazole 


15 


2,6-Dichloro-iV^(3-cyclopropyl- 
amine 


2,4,6-trichloro 

■nvrimidinp 


3-amino-5- 
cvclooroDvl- IH- 
pyrazole 


16 


2,5,6-Trichloro-iV-(3- 
cyclopropyl-liI-pyrazol-5- 
yi jpyriiniuiii-H"aiuiiic 


2,4,5,6-tetrachloro 
pyrimidine 


3-amiiio-5- 

cyclopropyl-l/f- 

f)vra7ole 

L/ y X tittwxw 


ir 


Ethyl 2-cliloro-6-[(3- 
cyclopropyl- l/f-pyrazol-S- 

yi )Ali\\\\\} JpjfllillH-U±AC~*T 

carboxylate 


6-methyoxy 

carbonyl-2,4- 

dichloronvrimidine 


3-amino-5- 
cyclopropyl- li/- 
pyrazole 


18 


2-chloro-7V-(5-cyclopropyl- 

pyiazol-3-yl)-5-nitropyrimidiii- 

4-anune 


2,4-dichloro-5- 
nitropyrimidine 


3 -amino-5 - 
cyclopropyl-l/^- 
pyrazole 


19 


2,5-dichloro-iV-[3- 
(trifluoromethyl)-liy-pyrazol-5- 
yl]p)nimidiii-4- amine 


2,4,5- 

trichloropyrimidine 


3-(trifluoromethyl)- 
l/f-pyrazol-5-amine 
(Method 22) 



° The reaction is similar to Method 1 except that the reaction was performed at -20 "C 
^ The reaction is similar to Method 1 except that the reaction was performed at 70 °C 
" The ethoxy group resulted from transesterification with solvent 
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Method 20 

iV^Methvl- 1 -pvridin-2-vlethanamine 

To l-pyridm-2-ylethylmethanesulfonate (Tetrahedron Asymmetry 1994, 5, 1973-78; 
800 mg, 4 mmol) was added methylamine (2.0 M in THF, 10 ml, 20 mmol) and the reaction 
mixture was stirred at 50°C overnight. The solvent was removed to give the desired product 
as an oil (544 mg, quantitative yield). NMR (CDCI3): 6 1.40 (m, 3 H), 2.35 (s, 3 H), 3.75 
(m, 1 H), 7.15 (m, 1 H), 7.25 (m, 1 H), 7.63 (m, I H), 8.56 (m, 1 H). 

Method 21 

l-Amino-l-phenylpropan-2-ol 

The diasteroisomeric mixture was prepared according in a similar fashion to a known 
procedure [J. Org. Chem. 1991, 56, 6939-6942). 

Method 22 

3-('Trifluoromethyl)-l//-pvrazol-5-amine 

A solution of 4,4,4-trifluoro-3-oxo-butyronitrile (Method 23; 11.0 g, 0.080 mol) and 
hydrazine monohydrate (3.89 ml, 0.080 mol) in EtOH (400 ml) was heated at reflux for 5 
hours. After cooling to 25 °C, the solvent was removed under reduced pressure. The resulted 
residue was dissolved in DCM (500 ml), washed with brine (2 x 200 ml), and dried over 
Na2S04. After evaporation of the solvent, the resulted residue was purified by column 
chromatography (hexane: EtOAc = 1 : 1) to give the title compound as a pale yellow solid 
(1.93 g, 16%). NMR (400 MHz): 6 5.35 (s, 2 H), 5.56 (s, 1 H), 12.10 (br s, 1 H). 

Method 23 

4.4.4-Trifluoro-3-oxo-butvronitrile 

60% NaH (9.6 g, 0.24 mol) was suspended in dioxane (400 ml), to which was added 
acetonitrile (12.62 ml, 0.24 mol) dropwise. The reaction mixture was stirred at 25 °C for 30 
minutes, followed by addition of ethyl trifloroacetate (23.8 ml, 0.2 mol). The reaction mixture 
was heated to reflux for 3 hours, cooled to 25 °C, and quenched with water (400 ml). The 
unreacted starting material was extracted with DCM (100 ml). The aqueous layer was 
acidified with 10% HCl to pH 3 and extracted with DCM (100 ml). The organic layer was 
dried over Na2S04, concentrated under reduced pressure, and purified by chromatography 
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(hexane: EtOAc = 5: 1) to give the title compound as a white solid (1 1.0 g, 40%). NMR 
(400 MHz, CDCI3) 5 4.72 (s, 1 H). 

Method 24 

5 ( l-Pvridin-2-vlethvl")amine 

To a mixture of l-pyridin-2-yl-ethanone (0.20 g, 1.65 mmol) and ammonium choride 
(0.88 g, 16.5 mmol) in MeOH (5 ml) was added sodium cyanoborohydride (0.125 g, 1.98 
mmol). The reaction was stirred at 25 °C for 64 hours and quenched by addition macroporous 
polystyrene sulfonic acid (MP-TsOH) (4.08 g, 16.5 mmol) resin. The suspension was agitated 

10 for 1 hour. The resin was collected by filtration and washed with MeOH (3 x 20 ml, 20 

minute shaking per wash). The resulted resin was then treated with Mls/MeOH solution (7 M, 
15 ml) for 20 minutes, filtered, and washed with MeOH (2x15 ml). The combined filtrate 
was concentrated until the crude weighed 200 mg. The crude product contained about 30% 
desired product, 35% alcohol, and 35% dimmer as indicated by LC/MS, and was directly used 

1 5 without further purification. 

Method 25 

(5-benzvl-2/f-pvrazol-3-vn-(2.5-dichloro-pvrimidin-4-vl)-amine 

The solution of 2,4,5-trichloropyrimidine (0.150 g, 0.82 mmol), 5-benzyl-2//-pyrazol- 

20 3-ylamine (Method 27; 0.129 g, 0.74 mmol), and triethylamine (0.155 ml, 1.12 mmol) in 

Eton (5 ml) was heated to 55 °C for 5 hours and then stured at room temperature overnight. 
The reaction solution was concentrated under reduced pressure. The resulted yellow solid was 
stirred in hexanes: ether solution (1: 1), collected by filtration, and then recrystallized firom 
DCM to give the title compound (0.212 g, 89%). 'H NMR (400 MHz, CDCI3) 5 4.10 (d, J = 

25 1 5.2 Hz, 2 H), 6.89 (s, 1 H), 7.27 - 7.37 (m, 5 H), 8.28 (s, 1 H). MS: Calcd.: 3 19; Found: 
[M+H]''320. 



Method 26 

3-Oxo-4-phenvl butvronitrile 
30 NaH (60% in mineral oil, 0.48 g, 12.0 mmol) of) was suspended in dioxane (20 ml), to 

which was added acetonitrile (0.63 ml, 12 mmol) dropwise. The reaction was stirred for 20 
minutes, followed by addition of ethyl phenylacetate (10 mmol) solution in dioxane (8 ml). 
The mbcture was refluxed for 4 hours, cooled to 25 °C, and quenched with H2O (40 ml). The 
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unreacted starting material was extracted with DCM (40 ml). The aqueous layer was acidified 
with 1 N HCl to pH 5 and extracted with DCM (40 ml). The organic layer was dried over 
anhydrous Na2S04, concentrated, and purification by column chromatography 
(hexane: EtOAc = 3: 2) to afford the title compound (0,58 g, 36%). 'H NMR (400 MHz, 
5 CDCI3) 5 3.45 (s, 2 H), 3.85 (s, 2 H), 7.2 - 7.28 (m, 5 H). MS: Calcd.: 1 59; Found: [M-H]' 
158. 

Method 27 

5-Benzvl-2H-pvrazol-3-vlamine 

10 A solution of 3-oxo-4-phenyl butyronitrile (Method 26; 0.58 g, 3.64 mmol) and 

hydrazine monohydrate (0.177 ml, 3.64 mmol) in EtOH (16 ml) was heated to reflux for 3 
hours. After cooling to 25 °C, the reaction was concentrated under reduced pressure, extracted 
with DCM (15 ml), and washed twice with brine. The organic layer was dried over anhydrous 
Na2S04 and concentrated to give an orange solid. The resulted solid was triturated with 

1 5 hexanes: ether (1:1) solution and collected by filtration to afford the title compound as a 
yellow solid (0.38 g, 60%). NMR (400 MHz, CDCI3) 5 3.9 (s, 2 H), 4.89 (br s, 1 H), 5.44 
(s, 1 H), 7.19 - 7.34 (m, 5 H). MS: Calcd.: 173; Found: [M+H]^ 174. 

Method 28 

20 (2,5-Dichloro-pyrimidin-4-yl)-(5-isopropyl-2/f-pvrazol-3-vl')-amine 

A solution of 5-isopropyl-2jy-pyrazol-3-ylamine (Method 29; 0.093 g, 0.74 mmol), 
2,4,5-trichloropyrimidine (0.150 g, 0.82 mmol), and triethylamine (0.36 ml, 2.6 mmol) in 
EtOH (5 ml) was heated to 55°C for 5 hours and stirred at 25 °C overnight. The reaction 
mixture was concentrated under reduced pressure, triturated with DCM to afford the title 

25 compound (0.192, 95%). 'H NMR (400 MHz, CDCI3) 5 1.34 - 1.37 (d, J= 7.0 Hz, 6 H), 3.07 
- 3.14 (q, 1 H), 6.72 (s, 1 H), 8.20 (s, 1 H). MS: Calcd.: 271; Found: [M+H]"'272. 

Method 29 

5-Isopropvl-2//-pvrazol-3 -vlamine 
30 A solution of 4-methyl-3-oxo-pentanenitrile (Method 30; 0.42 g, 3.78 mmol) and 

hydrazine monohydrate (0.183 ml, 3.78 mmol) in EtOH (20 ml) was heated to reflux for 1 
hour, cooled, and then concentrated under reduced pressure. The resulted oil was dissolved 
with DCM, washed with brine, dried over anhydrous Na2S04, concentrated, and purification 
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by column chromatography (EtOAc: MeOH = 20: 1) to the title compound as an orange solid 
(0.26 g, 56%). NMR (400 MHz, CDCI3) 5 1.21 - 1.23 (d, /= 7.0 Hz, 6 H), 2.82 - 2.89 (q, 1 
H), 5.42 (s, 1 H). MS: Calcd.: 125; Found: [M+H]^ 126. 

5 Method 30 

4- Methvl-3-oxo-r)entanenitrile 

NaH (60% in mineral oil, 0.72 g, 18 mmol) was suspended in dioxane (20 ml), to 
which was carefully added ethyl isobutyrate (2.0 ml, 15 mmol) followed by addition of 
acetonitrile (0.95 ml, 18 mmol). The reaction mixture was refluxed for 5 hours, cooled, and 

10 quenched with water (40 ml). The unreacted starting material was extracted with DCM. The 
aqueous layer was acidified with 1 N HCl to pH 5 and extracted with DCM. The organic layer 
was dried over Na2S04, concentrated, and purification by column chromatography 
(hexane: EtOAc = 3: 2) to give the title compound (0.43 g, 26%). 'H NMR (400 MHz, 
CDCI3) 5 1.13 - 1.15 (d, J= 7.0, 6 H), 2.73 - 2.79 (q, 1 H), 3.52 (s, 2 H). MS: Calcd.: Ill; 

15 Found: [M-H]" 110. , 

Method 31 

5- Cvclopropvlmethvl-2/y-Pvrazol-3-vlVr2.5-dicbloro-pvri midin-4-vn-amine 

A solution of 2,4,5-trichloropyrimidine (0.2 g, I.l mmol), 5-cyclopropylmethyl-2iY- 
20 pyrazol-3-ylamine (Method 32; 0.14 g, 0.99 mmol), and triethylamine (0.15 g, 1.5 mmol) in 
EtOH (5 ml) was heated to 55 °C overnight The solvent was removed under reduced pressure 
and the resulted solid was triturated with DCM to afford the title compound as a white sohd 
(0.206 g, 73%). 'H NMR (400 MHz, CDCI3) 5 0.008 (m, 2 H), 0.363 (m, 2 H), 0.801 (m, 1 
H), 2.36 - 2.38 (d,J= 7.0 Hz, 2 H), 6.49 (s, 1 H), 7.93 (s, 1 H). MS: Calcd.: 283; Found: 
25 [M+H]^ 284. 

Method 32 

5-Cvclopropvhnethvl-2g-Pvrazol-3-vlamine 

A solution of 4-cyclopyropyl-3-oxo-butyronitrile (Method 33; 1 .0 g, 8.1 mmol) and 
30 hydrazine monohydrate (0.4 g, 8. 1 mmol) in EtOH (35 ml) was heated to reflux for 2 hours, 
cooled, and concentrated under reduced pressure. The resulted residue was taken up in DCM, 
washed with brine, dried over anhydrous sodium sulfate, concentrated, and purified by 
column chromatography (EtOAc: MeOH: EtsN = 94 : 5 : 1) to afford the title compound 
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(0.464 g, 42%). NMR (400 MHz, CDCI3) 5 0.005 (m, 2 H), 0.370 (m, 2 H), 0.78 (m, 1 H), 
2.27 - 2.29 (d, J= 7.0 Hz, 2 H), 5.07 (br s, 1 H), 5.32 (s, 1 H). MS: Calcd.: 137; Found: 
[M+H]* 138. 

5 Method 33 

4-Cvclopropvl-3-oxo-butvronitrile 

Cyanoacetic acid (8.5 g, 100 mmol) solution in EtOAc (200 ml) was treated with 
anhydrous MgS04 and stirred for 20 minutes. MgS04 was removed by filtration and the 
filtrate was concentrated under reduced pressure. The resulted white solid was dissolved in 

10 THF (166 ml) and 5 mg of 2,2'-bipyridine was added as an indicator. The reaction solution 
was cooled to -78°C, to which was added «-butyllithium solution (80 ml, 199 mmol). The 
reaction mixture was allowed to warm to 0 °C gradually then cooled to -78 °C again, to 
which was added cyclopropyl-acetyl chloride (Method 34; 5.9 g, 50 mmol) in DCM (80 ml) 
via an addition funnel. The reaction mixture was then stirred at 25 °C for 1 hour, quenched 

1 5 with 2 N HCl and extracted with chloroform. The organic layer was washed with a saturated 
sodium bicarbonate solution, brine, dried with MgS04, concentrated, and purified by column 
chromatography (EtOAcrMeOH = 20: 1) to give the title compound (1.0 g, 16% yield). 'H 
NMR (400 MHz, CDCI3) 5 0.019 (m, 2 H), 0.472 (m, 2 H), 0.832 (m, 1 H), 2.29 - 2.32 (d, J= 
7.0 Hz, 2 H), 3.38 (s, 2 H). 

20 

Method 34 

Cvclopropvl-acetvl chloride 

To the DCM (30 ml) solution of cyclopropyl acetic acid (5.0 g, 49.9 mmol) with 6 
drops DMF, was slowly added the solution of oxalyl chloride (5.2 ml, 59.9 mmol) in DCM (5 
25 ml). After completion of the addition, the reaction solution was sthred at 25 °C for 4 hours. 
Evaporation of the solvent under reduced pressure gave the title compound as a bright yellow 
solid (5.9 g, 99.6%). 'H NMR (400 MHz, CDCI3) 5 0.018 (m, 2 H), 0.421 (m, 2 H), 0.896 (m, 
1 H), 2.53 - 2.55 (d, 7= 5.85 Hz, 2 H). 

30 Method 35 

(5-Cvclopropvlmethoxv-lif-pvrazol-3-vlV('2.5-dichloro-pvrimidin-4-vlVamine 

A solution of 2,4,5-trichloropyrimidine (0.30 g, 1.6 mmol), 5-cyclopr6pylmethoxy- 
li/-pyrazol-3-ylamine (Method 44; 0.23 g, 1.5 mmol), and triethylamine (0.23 ml, 2.2 mmol) 
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in EtOH (8 ml) was heated to 55 "C overnight. The reaction was concentrated under reduced 
pressure and purification by colunm chromatography (hexane: EtOAc = 1 : 1) to give the title 
compound (0.20 g, 6%). 'H NMR (400 MHz): d 0.321 (m, 2 H), 0.552 (m, 2 H), 0.863 (m, 1 
H), 3.90 (d,J= 7.0 Hz, 2 H), 5.8 (s, 1 H), 8.41 (s, 1 H). MS: Calcd.: 299; Found: [M+H]-" 
5 300. 



Methods 36-43 

The foUowmg compounds were prepared by the procedure of Method 35 using the 
appropriate starting materials. 



Method 


Compound 


pyrimidine 


Pyrazole 


36 


N-{5-sec-B\xtoxy-lH- 
pyrazol-3-yl)-2,5- 
uicnioropyrimiuur-^- 
amine 


2,4.5- 

trichloropyrimidine 


5-sec-butoxy- l/^pyrazol-3- 
amine (Method 45) 


37 


A/^(5-Propoxy-l/r- 
pyrazoi-j-yi j-z, j- 
dichloropyrimidin-4- 
amine 


2,4,5- 

frirlilnronvrimidine 


5-propoxy- li/-pyrazol-3- 
amine (Method 46) 


38 


A^-(5-Isopropoxy- IH- 
pyrazol-3-yl)-2,5- 
dichloropyrimidin-4- 
amine 


2,4,5- 

trichloropyrimidine 


5-isopropoxy-li/-pyrazol-3- 
amine (Method 47) 


39 


JSr-(5-Ethoxy-li?- 
pyrazol-3-yl)-2,5- 
dichloropyrimidin-4- 
amine 


2,4,5- 

trichloropyrimidine 


5-ethoxy-liy-pyrazol-3- 
amine (Method 48) 


40 


2,5,6-Trichloro-JV-(5- 
ethoxy- liy-pyrazol-3- 
yl)p)Timidin-4-amine 


2,4,5,6- 

tetrachloropyrimidine 


5-ethoxy- lif-pyrazol-3- 
amme (Method 48) 


41 


2,5,6-Trichloro-Ar-(5- 

isopropoxy-li/- 

pyrazol-3- 

yl)pyrimidin-4-amine 


2,4,5,6- 

tetrachloropyrimidme 


5-isopropoxy- lif-pyrazol-3- 
amine (Method 47) 
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iVXCLllUU 




pyrimidine 


Pyrazole 


42 


2-Cliloro-iV-(5-ethoxy- 
l^r-pyrazol-3-yl)-5- 
fluoropyriiaidin-4- 
amine 


2,4-dichloro-5- 
fluoropyrimidine 


5-ethoxy-li?-pyrazol-3- 
amine (Method 48) 


43 


2-Chloro-Ar-(5- 

isopropoxy-li/- 

pyrazol-3-yl)-5- 

fluoropyriraidin-4- 

amine 


2,4-dichloro-5- 
fluoropyrimidine 


5-isopropoxy-l//-pyrazol-3- 
amine (Method 47) 



Method 44 

5-Cvclopropvlmethoxv-l/f-pvrazol-3-vlaimne 

Triphenylphosphine (16.0 g, 61 mmol), 5-ammo-2//-pyrazol-3-ol (5.5 g, 56 mmol), 
5 and cyclopropyl methanol (4.4 g, 61 mmol) were dissolved in THF (100 ml), to which was 
slowly added the diisopropyl azodicarboxylate (12 ml, 61 mmol) solution in THF (50 ml). 
The reaction mixture was stirred for 1 hour, diluted with DMF (45 ml), and allowed at 25 °C 
overnight. The solvent was removed under reduced pressure. The resulted residue was treated 
with water, extracted with EtOAc twice and DCM once. The combined organics were dried 
10 over anhydrous sodium sulfate, concentrated under reduced pressure, and purified by column 
chromatography (EtOAc) to give the title compound (1.3 g, 15%). MS: Calcd.: 153; Found: 
[M+H]"" 154. 

Method 45-48 

1 5 The following compounds were prepared by the procedure of Method 44 using the 

appropriate starting materials. 



Method 


Compound 


Alcohol 


Pyrazole 


45 


5-5ec-Butoxy- \H- 
pyrazol-3 -amine 


butan-2-ol 


5-amino-2if-p3n:azol-3-ol 


46 


5-Propoxy-l/f-pyrazol- 
3-amine 


propanol 


5-amino-2//-p3n:azol-3-ol 
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Method 


Compound 


Alcohol 


Pyrazole 


47 


5-Isopropoxy-li?- 
pyrazol-3 -amine 


isopropanol 


5-amino-2//-p3Tazol-3-ol 


48 


5-Ethoxy- 1/7-pyrazol- 
3 -amine 


ethanol 


5-amiQO-2iy-pyrazol-3-ol 



Method 49 

iri,S^-l-f4-(TrifluoromethvlVl.3-thiazol-2-vl1ethvl)amine 

To a solution of (iS)-A'-benzyloxycarbonyl-l-(4-trifluoromethyl-thiazol-2-yl)- 
5 ethylamine (Method 50; 0.45 g, 1.36 mmol) in anhydrous CHaCasI (5 ml) was added TMS-I 
(0.23 ml, 1 .64 mmol) at 25 °C. The reaction was stirred at room temperature for 30 minutes, 
quenched with cold HCl/ethyl ether solution (2 N, 10 ml), and diluted with ethyl ether (40 
ml). The precipitate was quickly collected by filtration and washed with ether. The resulted 
solid was treated with 10 ml of saturated NaHCOa, extracted with ethyl ether (3 x 20 ml). The 
10 combined organic was washed with brine (20 ml) and dried over Na2S04. The solvent was 
evaporated under reduced pressure at below 20 °C (Note: this product is volatile, high- 
vacuum should be avoided). The crude product as a light brown oil (0.24 g, 90%) was used 
without further purification. 

15 Method 50 

(.S^-jV-Benzvloxvcarbonvl-l-(4-trifluoromethvl-tbiazol-2-vl")-ethvlamine 

iV"-Benzyloxycarbonyl-L-alanine thiamide (Method 51; 1 .0 g, 4.2 minol) and 3- 
bromo-l,l,l-trifluoro-propan-2-one (0.52 ml, 5.0 mmol) were dissolved in acetone (10 ml) 
and heated to reflux for 6 hours. The reaction was cooled to 25 °C and the solvent was 

20 removed under reduced pressure. The reaction resultant was treated with saturated NaHCOs 
solution (15 ml), extracted with EtOAc (15 ml), washed with H2O (2x15 ml), brine (15 ml), 
and dried over Na2S04. After evaporation of the solvent, the crude material was purified by 
silica-gel chromatography (hexane: EtOAc = 2: 1) to give the title compoimd as a yellowish 
oil (1.1 g, 79%). 'HNMR (400 MHz, CDCI3) 5 1.65 (d, J= 6.4 Hz, 3 H), 5.15 (m, 3 H), 5.31 

25 (br s, 1 H), 7.30 (m, 5 H), 7.68 (s, 1 H): MS: Calcd.: 330; Found: [M+H]"'331. 
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Method 51 

jV"-BeDZvloxvcarbonvl-L-alanme thiamide 

//^-Benzyloxycarbonyl-L-alanine (10.0 g, 44.8 irnnol) in THF (150 ml) was treated 
with l,l'-carbonyldiiniidazole(CDI) (21.79 g, 134.4mmol) at25 °C for 4 hours. With ice- 
5 H2O cooling, ISIHs was bubbled through for 1 hour. The reaction mixture was allowed to stir 
at 25 °C overnight. THF was removed at reduced pressure. The resulted residue was extracted 
with EtOAc (200 ml), washed withH20 (2 x 100 ml), brine (200 ml), and dried overNa2S04. 
After evaporation of the solvent, the crude material was passed through a silica-gel column 
eluted with EtOAc. The desired iV"-ben2yloxycarbonyl-L-alanine amide was obtained as a 

10 white soUd (8. 10 g, 8 1% yield). This amide derivative (5.0 g, 22.5 mmol) was dissolved in 
THF (50 ml) and treated with Lawesson's reagent (5.46 g, 13.5 mmol) at 25 °C for 4 hours. 
After evaporation of THF, the resultant mixture was directly loaded for column purification 
eluted with EtOAc to give the title compound as a white soUd (4.70 g, 87%). ^H NMR (400 
MHz, CDCI3) 5 1.39 (d, /= 6.8 Hz, 3 H), 4.28 (m, 1 H), 5.1 1 (s, 2 H), 5.50 (d, J= 6.8 Hz, 1 

15 H), 5.76 (br s, 1 H), 6.19 (br s, 1 H), 7.33 (m, 5 H). MS: Calcd.: 238; Found: [M+H]'"239. 

Method 52 

r(15^-l-(1.3-Thiazol-2-vnethvnamine 

To a solution of (5)-JV-benzyloxycarbonyl-l-thiazol-2-yl-ethylamine (Method 53; 0.50 

20 g, 1 .5 1 mmol) in anhydrous CH3CN (5 ml) was added TMS-I (0.26 ml, 1 . 82 mmol) at 25 °C. 
The reaction was stirred at room temperature for 30 minutes, then quenched by addition of 
cold HCl/ethyl ether solution (2 N, 10 ml) and diluted with 40 ml of elhyl ether. The 
precipitate was quickly collected by filtration and washed with ether. The resultant solid was 
suspended in DCM (1 ml) and treated with 25% of NaOMe/MeOH solution (0.363 ml, 1 .59 

25 mmol). The reaction mixture was stirred at 25 °C for 30 minutes, then to which was added 10 
ml DCM. The reaction mixture was stirred at 25 °C for 1 hoxir. The white solid was removed 
by filtration and the filtrated was concentrated under reduced pressure at below 20 °C to give 
the crude product as light-brown oil (0.25 g, 84%). (Note: this product is volatile, high- 
vacuum should be avoided). The crude product was used without fiirther purification. 

30 
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Method 53 

(■y)-JV-Benzvloxvcarbonvl- 1 -thiazol-2-vl-ethvlamine 

//^-Benzyloxycarbonyl-L-alanine thiamide (Method 51; 2.1 g, 8.8 mmol) and 
bromoacetaldehyde dimethyl acetal (2.08 ml, 17.6 mmol) were dissolved in acetone (20 ml), 
5 to which was added HCl/dioxane solution (4 N, 0. 1 1 ml, 0.44 mmol). The resultant solution 
was heated to reflux for 6 hours. The reaction was cooled to 25 °C and the solvent was 
removed under reduced pressure. The reaction resultant was treated saturated NaHCOa 
solution (30 ml) and extracted with EtOAc (30 ml). The organic layer was washed with H2O 
(2 X 30 ml), brine (30 ml), and dried over Na2S04. After evaporation of the solvent, the crude 
10 material was purijBed by silica-gel chromatography (hexane: EtOAc = 2: 1) to give the title 
compound as a light brown oil (1.7 g, 74%). 'H NMR (400 MHz, CDCI3) 5 1 .63 (d, /= 6.8 
Hz, 3 H), 5.01 - 5.22 (m, 3 H), 5.54 (br s, 1 H), 7.26 (d, J= 2.8 Hz, 1 H), 7.33 (m, 5 H), 7.71 
(d, y = 2.8 Hz, 1 H). MS: Calcd.: 262; Found: [M+H]^263. 

15 Method 54 

2.4-Dichloroquinazoline 

A solution of quinazoline-2,4(liy, 3/f)-dione (1.0 g, 6.17 mmol) and POCI3 (20 ml) in 
DMF (96 ml) was heated at 1 10°C for 17 hours. The resulting solution was cooled down and 
poured onto ice with stirring. Once the ice melted, the solid material was filtered and 
20 dissolved in DCM (1 00 ml). The solution was washed with water once and concentrated to 
give product as a white soUd (970 mg, 79%). 'H NMR 5 7.90 (m, 1 H), 8.03 (m, 1 H), 8.815 
(m, 1 H), 8.28 (m, 1 H). 

Method 55 

25 2-Chloro-jy-r5-cvclopropyl-177-pvrazol-3-vnquinazolin-4-amine 

A solution of 2,4-dichloroquinazoline (Method 54; 404 mg, 2.0 mmol), 3-amino-5- 
cyclopropyl-lH-pyrazole (250 mg, 2.0 mmol) and triethylamine (0.34 ml, 0.24 mmol) in THF 
(6.0 ml) was stirred at room temperature for 10 hrs. The solid formed was filtered and washed 
with EtOH (5 ml) and MeOH (5 ml). The solid was dried to give desired product as a white 

30 solid (100 mg, 69%. The compoimd was carried to the next step without further purification. 
'H NMR 6 0.9 (m, 2 H), 1.1 (m, 2 H), 1.8 -2.1 (m, 1 H), 6.6 (m, 1 H), 7.75 (m, 1 H), 7.85 (m, 
1 H), 8.0 (m, 1 H), 9.9 (br s, 1 H), 1 1.0 (br s, 1 H). 
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Method 56-57 

The following compoimds were prepared by the procedure of Methods 54-55 using the 
appropriate starting materials. 



Method 


Compound 


Quinazoline 


Amine 


56 


N-(5-tert-Bv.ty\-lH- 
pyiazol-3-yl)-2- 
chloroqmnazolin-4- 
amine 


2,4-dichloroquinazoline 
Method 54 


3-amino-5-tert-butyl-liy- 
pyrazole 


57 


2-Chloro-iV-(5-methyl- 

l//-pyrazol-3- 

yI)quinazolin-4-amine 


2,4-dichloroquinazoline 
Method 54 


3-amino-5-methyl-li?- 
pyrazole 



5 Method 58 

Methyl 3-r('aminocarbonvnaminolthiophene-2-carboxvlate 

To a solution of methyl 3-amino-2-thiophenecarboxylate (3.43 g, 21.8 mmol) in acetic 
acid (20 ml) was added a solution of potassium cyanate (3.2 g, 39.4 mmol) in water (15 ml). 
After stirring for 20 hrs at room temperature, the mixture was filtered and washed by water. 
10 The off white soUd is the desired product (4.78 g). 'H NMR (400 MHz): 5 3.9 (s, 3 H), 6.8 (br 
s, 2 H), 7.76 (d, J = 4 Hz, 1 H), 7.93 (d, J = 4 Hz, 1 H). 

Methods 59-61 

The following compoimds were prepared by the procedure of Method 58 using the 
15 appropriate starting materials. 



Method 


Compound 


Carboxylate 


59 


Methyl 2-[(aminocarbonyl)amino] 
thiophene-3-carboxylate 


methyl 2-aminothiophene-3-carboxylate 


60 


Methyl 5-[(aminocarbonyl) 
amino]- l/i'-pyrazole-4-carboxylate 


methyl 5-amino- l/f-pyrazole-4-carboxylate 


61 


Methyl 4-[(aminocarbonyl)amino] 
thiophene-3 -carboxylate 


methyl 4-aminothiophene-3-carboxylate 
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Mftthod 62 

lj^no |"3.2-d1pvrimidine-2.4(lj/.3jin-dione 

To a solution of methyl 3-[(a]3imocarbonyl)ainino]thiop]ieae-2-carboxylate (Method 
58, 4.78 g) inMeOH (50 ml) was added the solution of sodium hydroxide (1.2 g, 30 mmol) in 
5 water (15 mi). The reaction mixture was heated to reflux for 1 hr. Water was added to 
dissolve the solid. 50% sulfimc acid was added to adjust the pH<l. The resulting off white 
solid was filtered to give desired product (2.41 g, 66% for 2 steps). 'H NMR (400 MHz): 5 
6.91 (d, J = 5.2 Hz, 1 H), 8.05 (d, J = 5.2 Hz, 1 H), 11.2 (br s, 1 H), 11.5 (br s, 1 H). 

10 Methods 63-65 

The following compounds were prepared by the procedure of Method 62 iising the 
appropriate starting materials. 



Method 


Compound 


Carboxylate 


SM 


63 


Thieno[2,3-<f|pyrimidine- 
2,4(l/f,3i^)-dione 


methyl 2-f (aminocarbonyl)amino] 
thiophene-3-carboxylate 


Method 
59 


64 


lif-Pyrazolo[3,4-if) 
pyrimidine-4,6(5jy,7/f)-dione 


methyl 5-[(aminocarbonyl)amino]- 
li/-pyrazole-4-carboxylate 


Method 
60 


65 


Thieno[3,4-(i]pyrimidine- 
2,4(l/f,3if)-dione 


methyl 4-[(aminocarbonyl)amino] 
thiophene-3-carboxylate 


Method 
61 



Method 66 

15 2.4-Dichlorothienor3.2-d1pvrimidine 

A mixture of thieno[3,2-d]pyrimidine-2,4(l^/,3ii)-dione (Method 62, 380 mg, 2.3 
mmol), phosphorus oxychloride(10 ml) and diethylaniline (1 ml) was heated at 105°C for 16 
hrs. Solvent was then removed and ice was added to the mixture. The solid was filtered and 
gave pink colour solid product (432.4 mg, 92%). 'H NMR (400 MHz): 5 7.98 (d, J = 5.6 Hz, 1 

20 H), 8.94 (d, J = 5.6 Hz, I H). 



Methods 67-69 

The following compounds were prepared by the procedure of Method 66 using the 
appropriate starting materials. 



25 
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Method 


Compound 


Starting Material 


67 


2,4-Dichlorothieno[2,3-d]pyrimidine 


Method 63 


68 


4,6-Dichloro- li/-pyrazolo[3 ,4-d]pyrirmdiiie 


Method 64 


69 


2,4-Dichlorothieno[3,4-d]pyrimidme 


Method 65 



Method 70 

2-Chloro-N-r5-cvclopropvl-liJpwazol-3-vDthienor3^-d1pvrimidin-4-amine 

A mixture of 2,4-dichlorothieno[3,2-d]pyriinidme (Method 66, 100 mg, 0.49 mmol), 
5 3-cyclopropyl-l//^pyrazoI-5-amine (150 mg, 1.22 mmol) and triethylamine (0.15 ml, 1.1 

mmol) was stirred at room temperature for 24 hrs. Water was added and the solid was filtered 
to give off white soUd product (98 mg, 69%). NMR (400 MEIz): 5 0.5 (m, 2 H), 0.8 (m, 2 
H), 1.8 (m, 1 H), 6.0 (br s, 1 H), 7.1 (d, J = 6 Hz, 1 H), 8.0 (d, J = 6 Hz, 1 H), 10.2 (br s, 1 H), 
12.2 (br s, 1 H). 

0 

Methods 71-73 



The following compounds were prepared by the procedure of Method 70 using the 
appropriate starting materials. 



Method 


Compound 


Fused pyrimidine 


Amine 


SM 


71 


2-Chloro-i\/-(5-cyclopropyl-l^f- 

pyrazoI-3-yl)thieno[2,3- 

c(]pyrimidin-4-amine 


2,4-dichlorothieno 
[2,3 -d]pyrimidine 


3-amino-5- 

cycldpropyl- 

l//-pyrazole 


Method 
67 


72 


6-Chloro-iV-(5-cyclopropyl- lif- 
pyrazol-3-yl)- li?-pyrazolo[3,4- 
crjpyrimidin-4-anune 


4,6-dichloro-li?- 

pyrazolo[3,4- 

d]pyriniidine 


3-amino-5- 

cyclopropyl- 

lif-pyrazole 


Method 
68 


73 


2-Chloro-JV-(5-cyclopropyl- IH- 

pyrazol-3-yl)thieno[3,4- 

i/]pyrimidin-4-amine 


2,4-dichlorothieno 
[3,4-d]pyrimidine 


3-amino-5- 

cyclopropyl- 

li^-pyrazole 


Method 
69 



15 Method 74 

Pvridof2.3-cnpvrimidine-2,4(ia3jyi-dione 

A finely powdered mixture of 2-aminonicotinic acid (7.0 g, 50.7 mmol) and urea (13.0 
g, 216 mmol) was heated to 180 - 190°C and maintained for 15 minutes at the same 
temperature. The temperature was gradually raised to 200°G and the clear melt started to 
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solidify. The temperature was raised to 210''C and the heating was discontinued. The mixture 
was cooled to room temperature and 2 N NaOH solution (70 ml) was added. It was heated at 
50 - 55°C to get a clear solution. This warm solution was saturated with carbon dioxide, 
cooled and filtered and the solid was washed with water (2 x 25 ml) to give desired product 
5 (7.71 g, 76%). 'H NMR 5 7.16 (m, 1 H), 8.22 (d, J = 6.4 Hz, 1 H), 8.53 (m, 1 H). 



Methods 75-81 

The following compounds were prepared by the procedure of Method 74 using the 
appropriate starting materials. 



Method 


Compound 


Amine 


75 


7-Methylquinazoline-2,4(l//,3//)-dione 


2-amino-4-methylbenzoic acid 


76 


6-Methylquinazoline-2,4( lH,3H)-dione 


2-amino-5-methylben2;oic acid 


77 


6-Methoxyquinazoline-2,4(l/f,3//)-dione 


2-amino-5-methoxybenzoic acid 


78 


7-Chloroquinazoline-2,4(l/^,3//)-dione 


2-amino-4-chlorobenzoic acid 


79 


6-Chloroquinazoline-2,4( l//,3ii)-dione 


2-amino-5-chlorobenzoic acid 


80 


8-MethoxyquinazoIine-2,4(l/r,3/f)-dione 


2-amino-3-methoxybenzoic acid 


81 


8-Chloroquinazoline-2,4(l//,3/f)-dione 


2-amino-3-chlorobenzoic acid 



10 



Method 82 

2.4-Dichloropvridor2.3-d1pvrimidine 

A suspension of pyrido[2,3-£0pyrimidine-2,4(liy,3iy)-dione (Method 74, 6.52 g, 40 
mmol) in POCI3 (70 ml) was heated under reflux for 18 hours. The black coloured solution 

15 was concentrated to dryness under vacuum. The residue was treated Avith ice (100 g) and 
quickly extracted with chloroform (3 x 150 ml). Combined organic layer was washed with 
water (100 ml) and dried over MgS04, filtered and evaporated to dryness. The solid obtamed 
was triturated with ether (50 ml), filtered and dried to give desired product (3.2 g, 40%). 'H 
NMR (CDCI3) 6 7.74 (m, 1 H), 8.66 (d, J = 2.9 Hz, 1 H), 9.33 (m, 1 H). MS: m/z 202 (M+3), 

20 200 (M+1). 



Methods 83-89 

The following compounds were prepared by the procedure of Method 82 using the 
appropriate starting materials. 
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Method 


Compound 


Starting Material 




7-Methyl-2,4-dichloroquinazolme 


Method 75 


84 


6-Methyl-2,4-dichloroqumazoline 


Method 76 


85 


6-Methoxy-2,4-dichloroquinazoline 


Method 77 


86 


2,4,7-Trichloroquinazoliiie 


Method 78 


87 


2,4,6-Trichloroquinazoline 


Method 79 


88 


8-Methoxy-2,4-dichloroquinazoliiie 


Method 80 


89 


2,4,8-Trichloroquinazolme 


Method 81 



Method 90 

('2-CMoro-pvrido[23-d1pvriiaidin-4vlVr5-cvclopropvl-2H-pwazol-3-vlVamine 

To a solution of 3-amino-5-cyclopropyl-lH-pyrazoIe (800 mg, 6.5 mmol) and 
5 diisopropyl ethyl amine (2.51 g, 3.4 ml, 19.5 mmol) in EtOH (20 ml) was added 2,4- 

dichloropyrido[2,3-d]pyrimidine (Method 82, 1.3 g, 6.5 mmol). The mixture was stirred for 
15 minutes and the separated solid was filtered, washed with EtOH (5 ml). The solid was 
taken in a mixture of CHCI3 (10 ml) and THE (5 ml) and refluxed for 15 minutes. The residue 
was filtered and dried to give the desired product (800 mg, 46%). 'H NMR 5 0.73 (m, 2 H), 
10 . 0.98 (m, 2 H), 1.96 (m, 1 H), 6.51 (s, I H), 7.61 (m, 1 H), 9.02 (m, 1 H), 9.03 (m, 1 H). MS: 
m/z 289 (M+3), 287 (M+1). 

Methods 91-97 

The following compoimds were prepared by the procedure of Method 90 using the 
1 5 appropriate starting materials. 



Method 


Compound 


Quinazolines 


Amine 


SM 


91 


2-Chloro-iV^(5-cyclopropyl- 

m-pyrazol-3-yl)-7- 

methylquinazolin-4-amine 


7-methyl-2,4- 
dichloroquinazoline 


3-amino-5- 

cyclopropyl- 

1/f-pyrazole 


Method 
83 


92 


2-Chloro-JV-(5-cyclopropyl- 

lif-pyrazol-3-yl)-6- 

methyIquinazolin-4-amine 


6-methyl-2,4- 
dichloroquinazoline 


3-amino-5- 

cyclopropyl- 

l/i/-pyrazole 


Method 
84 
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Method 


Compound 


Quinazolines 


Amine 


SM 


93 


2-Chloro-iV-(5-cyclopropyl- 

1 W-nvra7o1-^-vlV6- 

methoxyqumazoliii-4-ainine 


6-methoxy-2,4- 
dichloroquinazoline 


3-amino-5- 

cyclopropyl- 

l//-pyrazole 


Method 
85 


94 


2,7-Dichloro-Ar-(5- 
cyciopropyi-ijj pyi'tt.vii J 
yl)quinazolin-4-amme 


2,4,7- 

tri cW nToauinazoline 


3-amiao-5- 

cvclopropyl- 

lif-pyrazole 


Method 
86 


95 


2,6-Dichloro-i\^(5- 
cyciopropyi- lii-pyidzui-j- 
yl)quinazolin-4-amiae 


2,4,6- 

triclilnroauinazoliiie 


S-amino-S- 

cvclopropyl- 

l//-pyrazole 


Method 
87 


96 


2-Chloro-iV-(5-cyclopropyl- 

lif-pyrazol-3-yl)-8- 

methoxyquiiiazolin-4-amine 


8-methoxy-2,4- 
dichloroqumazoline 


S-amino-S- 

cyclopropyl- 

l//-pyrazole 


Method 
88 


97 


2,8-Dichloro-i\r-(5- 
cyclopropyl- l//-pyrazol-3- 
yl)quinazoliii-4-armne 


2,4,8- 

trichloroquinazoline 


3-ainino-5- 

cyclopropyl- 

li/-pyrazole 


Method 
89 



Method 98 

7-Fluoro-2.4-dioxo (\H.?>H) auinazoline 

A finely powdered mixture of 4-fluoroanthranilic acid (24.0 g, 154.8 mmol) and urea 
5 (27.0 g, 450 mmol) was heated at 220°C for 1 hour. During the heating a clear solution was 
obtained at 190°C and solidified on continued heating. The mixture was cooled to 25°C and 
water (500 ml) was added to it and boiled for 1 hour and cooled to 25°C. The residue was 
filtered and dried to give the desired product (21.55 g, 77%). NMR 5 6.88 (m, 1 H), 6.91 
(m, 1 H), 7.94 (m, 1 H). 

0 

Method 99 

6-F1uoro-2.4-dioxo (\H. 3 H) quinazoline 

The title compound was prepared in a similar way to Method 98 from 3-fluoro 
anthranilic acid. 



15 
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Method 100 

7-Fluoro-2,4-dichloroqumazoliDe 

A suspension of 7-fluoro-2,4-dioxo (IH, 3H) quinazoline (Method 98, 1.8 g, 10 
mmol) in POCI3 (30 ml) was heated under reflux for 72 hours. The brown coloured solution 
was concentrated to dryness under vacuum. The residue was treated with ice water (50 ml) 
and filtered. The residue was washed with ice-cold water (10 ml) and dried to give the desired 
product (1.7 g, 78%). NMR (CDCI3) 5 7.92 (m, 1 H), 7.95 (d, J = 2.9 Hz, 1 H), 8.42 (m, 1 
H). MS: m/z 219 (M+3), 217 (M+1). 

Method 101 

6-Fluoro-2,4-dichIoroquinazoline 

The title compound was prepared in a similar way to Method 100 from 6-fluoro-2,4- 
dioxo (IH, 3 H) quinazoline (Method 99). 

Method 102 

('2-Chloro-7-fluoro-quinazolin-4vl)-(5-cvclopropvl-2/J-pvrazol-3- v1VaminR 

To a solution of 3-amino-5-cyclopropyi-lif-pyrazoIe (1.23 g, 10 mmol) and 
diisopropyl ethyl amine (3.87 g, 5.2 ml, 30 mmol) in EtOH (40 ml) was added 7-fluoro-2,4- 
dichloroquinazoline (Method 100, 1.7 g, 7.87 mmol). The mixture was stirred for 45 minutes 
and the separated solid was filtered, washed with EtOH (5 ml). The soUd was taken in a 
mixture of CHCI3 (10 ml) and THE (5 ml) and refluxed for 15 minutes. The residue was 
filtered and dried to give the desired product (1.5 g, 65%). 'H NMR 5 0.73 (m, 2 H), 0.97 (m, 
2 H), 1.94 (m, 1 H), 6.47 (s, 1 H), 7.52 (m, 2 H), 8.74 (m, 1 H), 10.89 (s, 1 H), 12.40 (br s, 1 
H). MS: m/z 306 (M+3), 304 (M+1). 

Method 103 

f2-Chloro-6-fluoro-quinazolin-4yl)-(5-cvclopropvl-2//-pvrazol-3-vl)-amine 

The title compound was prepared in a similar way to Method 102from 6-fluoro-2,4- 
dichloroquinazoline (Method 101) and 3-amino-5-cyclopropyl-l//-pyrazole. 
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Method 104 

(97? )-2-Ammo-2-f4-fluorophenvnethanol 

To a stirred solution of lithium aluminium hydride (1 .0 M in THF, 1 1 .9 ml, 1 1 .9 
mmol) at 0°C was added 4-(i2)-fluorophenylglycine (1.0 g, 5.9 mmol) portion wise over 1 
5 hour. The mixture was stirred at room temperature for 16 hours. Water (0.45 ml), 4 N NaOH 
(0.45 ml) and water (1 .34 ml) was added to the mixture and the mixture was stirred for 10 
minutes before being filtered. The filtrate was concentrated to give a yellow residue. Flash 
chromatography (CombiFlash®, CH2Cl2/MeOH/NH3 = 90/10/1) gave product as a white soUd 
(800 mg, 88%). NMR 5 3.25 (m, 1 H), 3.30 (m, 1 H), 3.40 (m, 1 H), 3.83 (m, 1 H), 4.77 
10 (brs, lH),7.06(m,2H),7.37(m,2H). 

Methods 105-111 



The following compounds were prepared by the procedure of Method 104 using the 
appropriate starting materials. 



Method 


Compound 


Starting material 


105 


(25)-2-Amino-2-(4- 
fluorophenyl)ethanol 


4-(5)-fluorophenylglycine 


106 


2-Amino-2-(4-fluorophenyl)ethanol 


4-fluorophenylglycine 


107 


(3R)-3-Amino-3-(4- 
fluorophenyl)propanol 


(35)-3-anuno-3-(4- 
fluorophenyl)propanoic acid 


108 


2-Amino-2-(2-thienyl)ethanol 


amino(2-thienyl)acetic acid 


109 


3-Amino-2-methyl-3-phenylpropan-l-ol 


3-amino-2-methyl-3-phenylpropanoic 
acid 


110 


tert-Butyl [l-(4-fluorophenyl)-2- 
hydroxyethyl]carbamate 


[(tert-butoxycarbonyl)amino](4- 
fluorophenyl)acetic acid 


111 


tert-Butyl [(15)-l-(4-fluorophenyl)-3- 
hydroxypropyl]carbamate 


(35)-3-[(tert-butoxycarbonyI)amino]-3- 
(4-fluorophenyl)propanoic acid 


112 


tert-Butyl [( IR)- 1 -(4-fluorophenyl)-3- 
hydroxyethyl]carbamate 


(3i?)-3-[(tert-butoxycarbonyl)amino]-3- 
(4-fluorophenyl)acetic acid 



15 
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Method 113 

-f 4-FluorophenvlV2-(tnethoxv^etbvlaimne 
The title compound was prepared according to the procedure of Russell, M. G. N et al 
J. Med. Chem. 1999, 42, 4981-5001. 

5 

Method 114 

l-r4-Fluorophenvn-2-morpholin-4-viethanamine 

To a solution of tert-butyl [l-(4-fluoropheiiyl)-2-hydroxyethyl]carbamate (Method 
1 10; 1.42 g, 5.58 mmol) in DCM (20 ml) was added triethylamine (1.2 ml) and 

10 methanesulfonyl chloride (0.52 ml, 6.69 mmol) and the reaction mixture was stirred at room 
temperature for 2.5 hours. The reaction mixture was poured into water and extracted with 
DCM. The combined organic layers were dried and concentrated. Column chromatography 
(25 %EtOAc to 50% EtOAc in hexanes) gave the desired product as a white solid (1.61 g). To 
a solution of 2-[(ferf-butoxycarbonyl)amino]-2-(4-fluorophenyl)ethyl methanesulfonate 

15 obtained above (307 mg, 0.92 mmol) in THF (3 mi) was added morpholine (0.45 ml, 5.2 
mmol) and the reaction mixture was heated at 70°C for 14 hours (precipitation was observed 
during this period). The mixture was concentrated and column chromatography (25% EtOAc 
to 75% EtOAc in hexanes) gave the desired product as an oil (93.4 mg, 31%). To a solution of 
this oil (93.4 mg, 0.29 mmol) in DCM (5 ml) was added trifluoroacetic acid (5 ml) and the 

20 reaction mixture was stirred at room temperature for 4 hours. Solvent was removed and water 
was added to the mixture. The solution was basified and extracted with chloroform/2- 
propanol (3/1). The organic layer was dried (Na2S04) and concentrated to give a yellow oil 
(75 mg, quantitative yield). 'H NMR (CDCI3): 8 2.25-2.50 (m, 6 H), 3.70-3.75 (m, 4 H), 4.10 
(m, 1 H), 6.90 (m, 2 H), 7.25 (m, 2 H). 

25 

Method 115 

5-Bromo-2-chloro-7/-("5-methoxv-l//-pvrazol-3-vnpvrimidin-4-amuie 

3-Methoxy-3-(methylthio)acrylonitrile (Method 116; 353 mg, 2.7 mmol) in hydrazine 
monohydrate (1.5 ml) was heated at 120°C for 1 hour. Hydrazine was removed under 
30 vacuum. NMR indicated the major product was 3-methoxy-l/y-pyrazol-5-amine. ' To the 

crude product was added EtOH (5 ml), 5-bromo-2,4-dichloropyrimidine (1.9 g, 8 mmol) and 
triethylamine (1 .2 ml, 8 mmol) and the reaction stirred at room temperature overnight. 
Solvent was removed and the residue partitioned between EtOAc andH20. The organic layer 
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was purified by column chromatography (ISCO system, 20%-50% EtOAc in hexanes) to give 
the title compound as a soUd (94 mg, 11% for two steps). NMR (CD3OD): 5 3.87 (s, 3 H), 
5.84 (s, 1 H), 8.38 (s, 1 H). 
'JP 01047769 

5 

Method 116 

3-Methoxv-3-fmethvlthio)acrvlonitrile ' 

To a solution of /z-BuLi (2.5 M in Hexane, 1 1.0 ml, 0.0275 mol) in HIF (17.5 ml) at - 
78°C was added a solution of CH3CN (1.0 g, 1.3 ml, 0.025 mol) in THF (25 ml). After stirring 

10 at -78°C for 1 hour, C^-dimethyl dithiocarbonate (Method 1 17; 3.05 g, 0.025 mol) in THF (5 
ml) was added, and after a fiirther 1 hour at -78°C the reaction mixture was wanned to room 
temperature and the solvent removed by evaporation. The residue was triturated with hexane 
and dried under high vacuum to give a pale yellow foam. 

To a solution of the crude lithium salt (0.025 mol) in EtOH (8 ml) was added CH3I 

15 (3 .9 g, 1 .7 1 ml, 0.0275 mol) and the reaction mixture then stirred at room temperature 
overnight. Solvent was removed and the residue partitioned between EtiO and H2O. The 
organic layer was washed with brine, dried (Na2S04) and concentrated, and the residue 
purified by vacuum distillation to give the title compound as a mixture of E and Z isomers 
(890 mg, 28 % for two steps). 'H NMR (CDCI3): 5 2.37 (s, 3 H), 3.80 (s, 3 H), 4.45 (s, 1 H); 

20 the other isomer: 5 2.33 (s, 3 H), 4.02 (s, 3 H), 4.28 (s, 1 H). 
'Liebigs Ann. Chem. 1973, 1637-1643 

Method 117 

O.iS'-Dimethvl dithiocarbonate ' 

25 To a suspension of granulated KOH (9.3 g, 0. 1 66 mol) in dry Et20 and benzene (1:1, 

70 ml), was added MeOH (5.3 g, 6.7 ml, 0.166 mol). The reaction mixture was cooled to 6°C 
and a solution of CS2 (12.6 g, 10.0 ml, 0.166 mol) in benzene (7.5 ml) was added dropwise. 
After 5 hrs at 6°C, Me2S04 (20.9 g, 15.7 ml, 0.166 mol) was added and the reaction mixture 
then stirred at room temperature for 20 hours. The organic layer was decanted, washed 

30 sequentially with 0. 1 N HCl, saturated NaCl and half saturated NaCl. Solvent was removed 
and the residue was purified by vacuum distillation to give the title compound (1 1.5 g, 
contaminated with about 15 % 5',5'-dimethyl dithiocarbonate, 57 %). 'H NMR: 5 2.55 (s, 3 H), 
4.14 (s, 3 H). 
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Method 118 

2,5-DicMoro-A^-r5-(methvlthioVli/-pyrazol-3-vnpvrimidin-4-amme 
5 3,3-Bis(methyIthio)acrylonitrile (Method 1 19; 300 mg, 2 mmol) in H2NNH2.H2O (1 

ml) was heated at 120°C for 1 hour. Hydrazine was removed imder vacuum to give a pale 
green oil (267 mg). NMR indicated the major product was 3-(methylthio)-l^f-pyrazol-5- 
amine. EtOH (3 ml), 2,4,5-trichloropyrimidine (757 mg, 4 mmol), and EtsN (0.86 ml, 6 
mmol) were added to the crude product and the mixture was stirred at room temperature 
1 0 overnight. Solvent was removed and the residue partitioned between EtOAc and H2O. The 
organic layer was purified by column chromatography (ISCO system, 20%-50% EtOAc in 
hexanes) to give the title compound as a white solid (272 mg, 48% for two steps). 'H NMR 
(CD3OD): 5 2.49 (s, 3 H), 6.72 (s, 1 H), 8.24 (s, 1 H). 

15 Method 119 

3.3-Bis(methvlthio)acrvlonitrile ' 

n-ButyUithium (2.5 M in hexane, 20.0 ml, 0.05 mol) was added dropwise to a solution 
of A^, A^-diisopropylamine (7.07 ml, 0.05 mol) in Et20 (32 ml) at -10°C. After stirring for 10 
min, the solution was cooled to -70°C and CH3CN (1.3 ml, 0.025 mol) in Et20 (3.8 ml) was 

20 added dropwise, maintaining the temperature below -65°C. CS2 (1.5 ml, 0.025 mol) in Et20 
(3.8 ml) was added dropwise. The reaction mixture turned yellow, with precipitation, and was 
then stirred at 0°C for 1 hour. The yellow solid was filtered imder nitrogen, washed with 
ether, and dried imder vacuum to give 3.67 g orange solid. 

To a solution of crude dilithium salt (0.025 mol) in DMF (37 ml) at 0°C was added a 

25 solution of CH3I (4.78 ml, 0.076 mol) in DMF (1 1 ml) maintaming the temperature below 
20°C, and the reaction mixture then stirred at RT for 1 hour. The reaction was diluted with 
water, extracted with ether and the organic layer washed with water and brine, dried (Na2S04) 
and concentrated. The crude product was purified by column chromatography (ISCO system, 
0%-30% EtOAc in hexanes) to give the title compound as a pale yellow solid (2.1 g, 58% for 

30 two steps). 'H NMR: 5 2.47 (s, 3 H), 2.54 (s, 3 H), 5.46 (s, 1 H). 
^Syn. Comm. 1988, 1103-1110 
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Method 120 

2, 5-Dichloro-//-riiy-pvrazol-5-vnpvrirmdm-4-amine 

The title compound was prepared by the procedure of Method 1 using the appropriate 
starting materials. 

5 

Method 121 

A^-r2.5-DicMoropyrinudin-4-vlVyj\^^-dimethvl-li^PY ra7.nle-:^,-5-diaTn 

EtOH (3 ml), 2,4,5-trichloropyrimidine (141 mg, 0.77 namol), and EtsN (0.13 ml, 0.9 
mmol) were added to A^,iV^-dimethyl-liy-pyrazole-3,5-diamine (Method 122; 97 mg, 0.77 
1 0 mol) and the reaction mixture was stirred at room temperature overnight. Solvent was 

removed and the residue partitioned between EtOAc and H2O. The organic layer was purified 
by column chromatography (ISCO system, 15%-80% EtOAc in hexane) to give the title 
compound as a pale yellow soUd (76 mg, 36%). 'H NMR (CD3OD): 5 2.86 (s, 6 H), 5.86 (s, 1 
H), 8.24 (s, 1 H). 

15 

Method 122 

iV^JV^-Dimethvl-lj/-pvrazole-3.5-diamine ^ 

(Z)-3-(Dimethylamino)-3-(methylthio)acrylonitrile (Method 123; 150 mg, 1.0 mmol) 
and hydrazine (0.5 ml) in EtOH (5 ml) were refluxed overnight. Solvent was removed and the 
20 residue was purified by column chromatography (ISCO system, 3-25% MeOH m CH2CI2) to 
give the title compound (97 mg, 71 %). 'H NMR (CD2CI2): 5 2.79 (s, 6 H), 4.78 (s, 1 H), 6.99 
(br s, 2 H). 
^WO03045379 

25 Method 123 

CZ)-3-rDimethvlamino)-3-(methvlthio)acrvlonitrile ' 

To a solution of 2-cyano-3,3-bis(methylthio)acrylic acid (Method 124, 422 mg, 2.2 
mmol) in MeOH (5 ml) was added dimethylamine (2.0 M in THF, 2.0 ml, 4 mmol) and EtsN 
(31 nl, 2.2 mmol). The reaction mixture was stirred at 26°C overnight. Solvent was removed 
30 and the residue was purified by column chromatography (ISCO system, 0-20% MeOH in 

CH2CI2) to give the title compound (160 mg, 50%). 'H NMR (CDCI3): 5 2.39 (s, 3 H), 3.03 (s, 

6 H), 4.08 (s, 1 H). 

'WO03045379 
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Method 124 

2-Cyano-3,3-bisrniethvlthio')acrvlic acid ' 

To a solution of ethyl cyanoacetate (13.3 ml, 0.125 mol) and CS2 (7.5 ml, 0.125 mol) 
in EtOH (150 ml) at 0°C was added a solution of NaOH (10 g, 0.25 mol) in water (10 ml) at a 
rate that the temperature did not exceed 10°C. The reaction mixture was warmed to room 
temperature for 10 min, and cooled to 5°C, The resulting precipitate was filtered, washed with 
EtOH (30 ml) and H2O (100 ml) and dried under high vacuum to afford the disodium salt (29 
g)- 

The disodium salt (13 g, 0.05 mol) was added to a solution of NaOH (3.22 g, 0.08 
mol) in water (23 ml) and the reaction mixture stirred at 40°C for 5 hours. After cooling to 
room temperature, dry EtOH (41 ml) was added, and the mixture stirred at room temperature 
for 5 minutes. The layers were separated and the lower layer diluted with water to a total 
volume of 80 ml. The solution was cooled to 5°C and dimethyl sulfate (7.4 ml, 0.078 mol) 
added at a rate that maintained the temperature at 5-1 5°C. After stirring at RT for 1 hour, the 
solution was cooled to 15°C and filtered. The filtrate was acidified to pH 1.5-2 with 4 N HCl, 
and the resulting solid filtered, washed vsdth water, and dried imder high vacuum to give the 
title compound (439 mg, 44% over 3 steps). 'H NMR: 5 2.58 (s, 3 H), 2.69 (s, 3 H), 13.43 (br 
s,lH). 

' Acta Chem. Scand. 1996, 432 
Method 125 

f f 1 iSV 1 -(4-Fluorophenvl)-3 -morpholin-4-vlpropvnamine 

To a solution of tez-r-butyl [(15)-l-(4-fluorophenyl)-3-oxopropyl]carbamate (Method 
126; 199 mg, 0.744 mmol) in DCM (10 ml) was added morpholine (0.1 ml, 1.14 mmol). To 
the mixture was added sodium triacetoxyborohydride (250 mg, 1.18 mmol) and the reaction 
mixture was stirred at room temperature for overnight. The mixture was poured into water and 
was extracted with DCM. The combined organic layers were washed with brine, dried 
(Na2S04) and concentrated. Coliram chromatography (25% EtOAc in hexanes to 100% 
EtOAc) gave the desired product as an oil (183 mg, 73%). To a solution of this oil (183 mg, 
0.54 mmol) in DCM (5 ml) was added trifluoroacetic acid (5 ml) and the reaction mixture was 
stirred at room temperature for 4 hrs. Solvent was removed and water was added to the 
mixture. The solution was basified and extracted with chloroform/2-propanol (3/1). The 
organic layer was dried (Nra2S04) and concentrated to give a yellow oil (178 mg, quantitative 
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yield). 'HNMR (CDCI3): 5 1.50 (m, 4 H), 2.10-2.40 (m, 6 H), 3.55 (m, 4 H), 3.85 (m, 1 H), 
6.85(m,2H),7.15(m,2H). 

Mftthnd 126 

5 terf-Butvl |"ri iS^- 1 -(4-fluoropheDvn-3-oxopropvI]carbainate 

Oxalyl chloride (0.16 ml, 1.84 mmol) was added to anhydrous DCM (10 ml) and the 
mixture was cooled to -78°C. DMSO (0.29 ml, 4.09 mmol) was added followed by slow 
addition of ter/-butyl [(liS)-l-(4-fluorophenyl)-3-hydToxypropyl]carbamate (Method 111; 447 
mg, 1 .66 mmol) in DCM (5 ml) to the mixture. The reaction mixture was stirred at -78°C for 

10 15 min and to it was added diisopropylethylamine (1.44 ml, 8.3 mmol). The mixture was 
further stined for 6 hours. The mixture was poured into water and extracted with DCM. The 
combmed organic layers were washed with brine and dried (Na2S04) and concentrated. 
Column chromatography (25% EtOAc to 50% EtOAc in hexanes) gave the desired aldehyde 
as an oil (397 mg, 90%). NMR (CDCI3): 5 1 .30 (s, 9 H), 2.80 (m, 2 H), 4.90 (m, 1 H), 5.05 

15 (m,lH),6.90(m,2H),7.20(m,2H),9.60(s, IH). 

Method 127-132 

Following a similar procedure to Method 125, the following compounds were 
synthesized via reaction of tert-butyl [(15)-l-(4-fluorophenyl)-3-oxopropyl]carbamate 
20 (Method 126) and a suitable amine. 



Method 


Compound 


Amine 


127 


[(1 S)- l-(4-Fluorophenyl)-3-pyrroUdin- 1 - 
ylpropyl]amine 


pyrrolidine 


128 


(lS)-N',N'-Diethyl-l-(4- 
fluorophenyl)propane-l ,3-diamine 


diethylamine 


129 


[(1 S)-l-(4-Fluorophenyl)-3-(4- 
methylpiperazin- 1 -yl)propyl]amine 


1 -methylpiperazine 


130 


(lS)-l-(4-Fluorophenyl)-N^-(2- 
methoxyethyl)-N^-methylpropane- 1 ,3- 
diamine 


(2-methoxyethyl)methylamine 


131 


2-{[(3S)-3-Amino-3-(4-fluorophenyl) 
propyl](methyl)amino} ethanol 


2-(metbylamino)ethanol 
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Method 


Compound 


Amine 


132 


(15)-l-(4-Fluorophenyl)-iV'^- 
dimethylpropane-l,3-diamine 


Dimethylamine 



Method 133 

r3.S^-3 - Amino-3 -(4-fluorophenvl)-?/JV^dimethvlpropanamide 

A mixture of (35)-3-[(terNbutoxycarbonyl)amino]-3-(4-fluorophenyl)propanoic acid 
5 (200 mg, 0.74 mmol), EDCI (1 84 mg, 0.96 mmol), HOBT (1 60 mg, 1 .2 mmol) and 

dimethylamine (2.0 M in THF, 0.48 ml, 0.96 mmol) was stirred at room temperature for 48 
hours. To the mixture was added water and the mixture was extracted with DCM. The 
combined organic layers were dried and concentrated. Reverse phase HPLC (Gilson) 
purification (monitored at 220 nm) gave the desired product as a white solid (506 mg, 90%). 
10 ^HNMR (CDCI3): 5 1.50 (s, 9 H), 2.90 (m. 2 H), 3.10 (m, 6 H), 5.15 (m, 1 H), 7.10 (m, 2 H), 
7.40 (m, 2 H). 

To a solution of above solid in DCM (5 ml) was added trifluoroacetic acid (5 ml) and 
the reaction mixture was stirred for 2 hours. Solvent was removed and the residue was 
basified with K2CO3/H2O. The mixture was extracted with CHCl3/2-propanol (3:1). The 
15 combined organic layers were concentrated to give a yellow oil (130 mg, 93%). 'H NMR 
(CDCI3): 5 1.80 (s, 2 H), 2.50 (m, 2 H), 2.90 (m, 6 H), 4.45 (m, 1 H), 6.90 (m, 2 H), 7.30 (m, 
2H). 

Method 134-5 

20 Following a similar procedure to Method 133, the following compounds were 

synthesized via reaction of a suitable acid and a suitable amine. 



Method 


Compound 


Acid 


Amine 


134 


(35)-3-Amino-3-(4- 

fluorophenyl)-A''- 

methylpropanamide 


(2S)-3-[(tert- 

butoxycarbonyl)amino]- 

3-(4- 

fluorophenyl)propanoic 
acid 


methylamine 
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Method 


Compound 


Acid 


Amine 




(3S)-3-Awhxo-3 -(4- 
fluorophenyl)-iV-(2- 
hydroxyethyl)propanamide 


(35)-3-[(ter/- 

butoxycarbonyl)amino]- 

3-(4- 

fluorophenyI)propanoic 
acid 


2-amiiioethanol 



Method 136 

/<?ri'-RntvUf2j;V2-amiiio-2-f4-fluQrophenvl1eth vncarbamate 

To a solution of 2-[(li?)-2-amino-l-(4-fluorophenyl)ethyl]-l^f-isoindole-l,3(2i0- 

5 dione (Method 138; 774 mg, 2.4 mmol) in THF (10 ml) was added di-ie/^-butyl dicarbonate 
(948 mg, 4.35 mmol) and EtsN (1.1 ml, 7.9 mmol) and the mixture was stirred at room 
temperature overnight. Water was added and the mixture was extracted with EtOAc. The 
combined organic layers were dried and concentrated to give a colorless oil (1.02 g). To a 
solution of this oil (720 mg, 1.87 mmol) in EtOH (3 ml) was added 33% MeNHa in EtOH (6 

10 ml). The reaction mixture was stirred at room temperature for 5 minutes and then was heated 
at 80°C for 2 hours. Solvent was removed and reverse phase HPLC (Gilson) gave the deshed 
product as a colorless oil (178 mg, 37%). 'H NMR (CDCU): 6 1 .80 (s, 9 H), 3.10 - 3.25 (m, 2 
H), 4.00 (m, 1 H), 4.25 (m, 1 H), 4.80 (m, 1 H), 6.80 (m, 2 H), 7.20 (m, 2 H). 

15 Method 137 

A/- r( 2/? )-2-Amino-2-(4-fluoropb RnYl)ethvl1acetamide 

The title compound was synthesized in a similar way to Method 136 except that acetyl 
chloride was used instead of di-^ert-butyl dicarbonate. 

20 Method 138 

2-[nj?V2-Amino-l-f4-fluorQDhenvl)ethvl1-lJf-isomdole-l.3(2H)-dione 

To a solution of (35)-3-(l,3-dioxo-l,3-dihydro-2/f-isoindol-2-yl)-3-(4- 
fluorophenyl)propanoic acid (Method 139; 1.73 g, 5.5 mmol) in THF (10 ml) was added 
ethylchloroformate (0.53 ml, 5.5 mmol) and EtjN (0.77 ml, 5.5 mmol) at 0°C. The solution 
25 became cloudy and the stirring was continued for 1 hour. A solution of NaN3 (729 mg, 1 1 .2 
mmol) in water (5 ml) was added and the mixture was stirrd for 1 hour. The mixture was 
poured into water and was extracted with EtOAc and dried over anhydrous Na2S04 to give a 
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yellow oil (1 .567 g). This oil was dissolved in toluene (20 ml) and was heated at 1 10°C for 
1.5 hours. Evaporation of solvent gave a brown oil (1.555 g, 91%). To a solution of the brown 
oil (1.26 g, 4.1 mmol) in dioxane (10 ml) and water (2 ml) was added concentrated HCl (0.2 
ml) at 0°C. The reaction mixture was stirred at room temperature for 2 hours. Solvent was 
5 removed and ether was added. The solid was then filtered to give the desired product as a 
white solid (1.2 g, 92%). The product was used without further purification. 

Method 139 

f3.S^-3-('1.3-Dioxo-1.3-dihvdro-2iy-isoindol-2-ylV3-r4-fluorophenvnpropanoicacid 
10 A mixture of phthaUc anhydride (890 mg, 6.0 mmol) and (35)-3-amino-3-(4- 

fluorophenyl)propanoic acid (1 .1 g, 6.0 mmol) in DMF (5 ml) was heated at 135 °C 
overnight. Water was added and the white solid was filtered and the solid was washed with 
water and dried to give the title compound (1.73 g, 93%). NMR: 5 3.20 (m, 1 H), 3.30 (m, 
1 H), 5.50 (m, 1 H), 7.05 (m, 2 H), 7.30 (m, 2 H), 7.80 (m, 4 H). 

15 

Method 140 

4-Oxo-piperidrne-1.3-dicarboxvlic acid 1-benzvl ester 3-ethvl ester 

A mixture of l-ben2yl-3-carbethoxy-4-piperidone hydrochloride (89.0 g, 298.9 mmol) 
and palladiimi hydroxide (4.2 g, 5.9 mmol) in MeOH (700 ml) was degassed and shaken 

20 under 40 psi of H2 overnight. The reaction mixture was filtered through a pad of celite, and 
concentrated. The resulted solid was dissolved in DCM (BOO ml), to which was added triethyl 
amine (90.7 g, 897 mmol). The solution was cooled to 0 °C followed by addition of ben2yl 
chloroformate (56.1 g, 329 mmol). The reaction mixture was stirred at 25 °C for 15 hoxirs, 
quenched with water (500 ml), extracted with DCM (2 x 400 ml), dried over MgS04, and 

25 concentrated. The crude material was purified by silica-gel chromatography (hexanes: EtOAc 
= 5: 1) to give the title compound (72 g, 78%) and used without fiirther analysis. 

Method 141 

4-Hvdroxv-2-methvIsulfanyl-7.8-dihvdro-5ff-pvrido[4.3-(/1pvriinidine-6-carboxYlic acid 
30 benzyl ester 

Sodium metal (1 .36 g, 59 mmol) was added to MeOH (250 ml) and the mixture was 
stirred until the metal sodium completely disappeared. This was added to a solution of 4-oxo- 
piperidine-l,3-dicarboxylic acid l-ben2yl ester 3-ethyl ester (Method 140; 10.0 g, 32.8 mmol) 
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in MeOH (50 ml), followed by addition of 2-methyl-2-thiopseudo\irea sulfate (8.2 g, 29.5 
mmol). The reaction was stirred at 25 °C for 15 hours and concentrated under reduced 
pressure. The resulted residue was treated with water (200 ml), extracted with EtOAc (3 x 200 
ml), washed with brine (200 ml), dried over MgS04, and concentrated to give the title 
5 compound (7.0 g, 64%) and used without further analysis. 

Method 142 

4-Chloro-2-methvlsulfanvl-7.8-dihydro-5//-pvrido['4.3-</]pvrimidine-6-carboxvlic acid benzyl 
ester 

10 4-Hydroxy-2-methylsulfanyl-7,8-dihydro-5/r-pyrido[4,3-if]pyrimidine-6-carboxylic 
acid benzyl ester (Method 141; 7.0 g, 21 mmol) was dissolved in chloroform (100 ml), to 
which was added POCI3 (17.8 g, 116 mmol) slowly. The reaction was refluxed for 15 hours, 
cooled to 25 °C, quenched by pouring onto ice, and extracted with DCM (3 x 200 ml). The 
combined organic layer was washed with aqueous NaOH solution (1 N, 100 ml), dried over 

1 5 MgS04, and concentrated. The resulted residue was then purified by silica-gel column 
chromatography (DCM: MeOH = 50: 1) to give the title compound (4.0 g, 54%) and used 
without further analysis. 

Method 143 

20 4-(5-Cvclopropvl-l/Apvrazol-3-vlamino')-2-methvlsulf£invl-7,8-dihvdro-5if-pvrido[4,3- 
<i]pvrimidine-6-carboxvlic acid benzyl ester 

A solution of 4-chloro-2-methylsulfanyl-7,8-dihydro-5//"-pyrido[4,3-i/]pyrirDidine-6- 
carboxylic acid benzyl ester (Method 142; 2.0 g, 5.7 mmol), 5-cyclopropyl-li/-pyrazol-3- 
ylamine (0.7 g, 5.7 mmol) and triethylamine (1.7 g, 17 mmol) inNMP (15 ml) was heated to 

25 1 1 0 °C for 48 hours, cooled to 25 °C, quenched with H2O (30 ml), and exti-acted with methyl 
tej-t-hvLtyl ether (4 x 50 ml). The combined organic layer was dried over MgS04, concentrated 
under reduced pressure, and purified by coliunn chromatography (DCM: MeOH = 100: 1) to 
give the title compound (1.4 g, 56%). MS: Calcd.: 436; Found: [M+H]*437. 
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Method 144 

4-r5-Cyclopropvl-l//'-pwazol-3-vlamiDo)-2-methanesulfonvl-7.8-dihvdro-5/f-pvridor4,3- 
tf lpvrimidine-6-carboxvlic acid benzyl ester 

4-(5-Cyclopropyl-lif-pyrazol-3-ylammo)-2-methylsulfanyl-7,8-dihydro-5/f- 
5 pyrido[4,3-fiOpyriirudine-6-carboxylic acid benzyl ester (Method 143; 0.35 g, 0.80 mmol) was 
dissolved in DCM (50 ml) and cooled to 0 "C, to which was added a solution of meta- 
chloroperoxybenzoic acid (0.99 g, 4.0 mmol) in DCM (30 ml) over 30 minutes. The reaction 
was then stirred for an additional 2 hours at 0 °C, quenched with 10% NaaSjOs (100 ml), 
washed with saturated NaHCOs (100 ml), and extracted with DCM (2 x 100 ml). The 
10 combined organic layer was dried over Na2S04, concentrated, and purified by colimin 
chromatography (DCM: MeOH = 100 : 1) to give the title compound (0.19 g, 51%). MS: 
Calcd.: 468; Found: [M+H]^469. 

Method 145 

15 3-Oxo-piperidine-L4-dicarboxvlic acid 1-benzvl ester 4-ethvl ester 

Ethyl iV-benzyl-3-oxo-4-piperidine-carboxylate hydrochloride (75.0 g, 251.9 mmol) 
was dissolved in 700 ml of MeOH and placed in a Parr container. Palladium hydroxide (4.2 g, 
5.9 mmol) was then added. The reaction was shaken under 40 psi of H2 overnight. The 
reaction mixture was then filtered through a pad of celite and concentrated under reduced 

20 pressure. The resulted solid together with triethyl amine (72.6 g, 717 mmol) was dissolved in 
DCM (800 ml) and cooled to 0 °C, to which was benzyl chloroformate (53.0 g, 311 mmol). 
The reaction mixture was stirred at 25 "C for 15 hours, diluted with H2O (500 ml), and 
extracted with DCM (2 x 400 ml). The combined organic layer was dried over MgS04, 
concentrated, and purified by silica-gel chromatography (hexane: EtOAc = 5: 1) to give the 

25 title compoxmd (73 g, 97%) and used vidthout iurther analysis. 

Method 146 

4-Hydroxv-2-methvlsulfanvl-5.8-dihydro-6.ftr-pvridor3.4-cnpvrimidine-7-carboxvlic acid 
benzyl ester 

30 Sodium metal (1 .36 g, 59 mmol) was added to MeOH (250 ml) and stirred imtil the 

sodium completely disappeared, to which was added the MeOH (50 ml) solution of 3-oxo- 
piperidine-l,4-dicarboxylic acid l-benzyl ester 4-ethyl ester (Method 145; 10.0 g, 32.8 mmol) 
followed by addition of 2-methyl-2-thiopseudourea sulfate (8.2 g, 29.5 mmol). The reaction 
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was stirred at 25 °C for 15 hoxirs and concentrated under reduced pressure. The resulted 
residue was dissolved in H2O (200 ml) and extracted with EtOAc (3 x 200 ml). The combined 
organic layer was dried over MgS04 and concentrated to give the title compound (8.0 g, 74%) 
and used without further analysis. 

5 

Method 147 

4-Chloro-2-methvlsulfanvl-5.8-dihvdTO-6.H-pvridor3.4-gnpvrimidine-7-carboxvlic acid benzyl 
ester 

POCI3 (22.9 g, 149 mmol) was slowly added to the chloroform (100 ml) solution of 4- 
10 hydroxy-2-methylsulfanyl-5,8-dihydro-6//-pyrido[3,4-(i]pyrirQidine-7-carboxylic acid benzyl 
ester (Method 146; 9.0 g, 27 mmol). The reaction was heated to reflux for 15 hours, cooled to 
25 °C, quenched by pouring onto ice, and extracted with DCM (3 x 200 ml). The combined 
organic layer was washed with aqueous NaOH solution (1 N, 100 ml), dried over MgS04, and 
purified by column chromatography (DCM: MeOH = 100: 1) to give the title compound (7.0 
15 g, 73%) and used without further analysis. 

Method 148 

4-(5-Cyclopropvl-l.H^Pvrazol-3-vlamino)-2-methvlsulfanvl-5,8-dihvdro-6ff-pvridor3.4- 
/f |p YriTnid me-7-carboxvlic acid benzvl ester 

20 A solution of 4-cUoro-2-methylsulfanyl-5,8-dihydro-6ff-pyrido[3,4-tf]pyriimdine-7- 

carboxylic acid benzyl ester (Method 147; 5.0 g, 14.0 mmol), triethylamine (4.3 g, 43 nunol), 
and 5-cycIopropyl-li/'-pyrazol-3-ylamine (2.6 g, 21 mmol) inNMP (30 ml) was heated at 1 10 
°C for 48 hours. After cooling to 25 °C, the reaction was diluted with H2O (30 ml), extracted 
with MTBE (4 x 50 ml). The combined organic layer was dried over MgS04, concentrated, 

25 and purified by column chromatography (DCM: MeOH = 50: 1) to give the title compoimd 
(2.5 g, 40%). MS: Calcd.: 436; Found: [M+H]* 437. 

Method 149 

4-('5-Cvclopropvl-l//-pvrazol-3-vlaminoV2-methanesulfonvl-5.8-dihvdro-6.tf-Pvridor3,4- 
30 ef|pvrimidine-7-carboxvlic acid bergyl ester 

4-(5-Cyclopropyl- 1 //■-pyrazol-3-yIaniino)-2-methylsulfanyI-5, 8-dihydro-6//- 
pyrido[3,4-£(Ipyrimidine-7-carboxylic acid benzyl ester (Method 148; 2.5 g, 5.75 mmol) was 
dissolved in DCM (200 ml) and cooled to 0 °C, to which was added a DCM (50 ml) solution 
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of MCPBA (5.0 g, 20.0 mmol) over a period of I hour. The reaction was then stirred for an 
additional 2 hrs at 0 °C, quenched with 10% NaaSaOs (200 ml), washed with saturated 
NaHCOs (200 ml), and extracted with DCM (2 x 200 ml). The combined organic layer was 
dried over Na2S04, concentrated, and purified by column chromatography (DCM: MeOH = 
5 100: 1) to give the title compound (2.0 g, 74%). MS: Calcd.: 468; Found: [M+H]"" 469. 

Method 150 

2.6-Dichloro-A^-(5-methvl-l/f-pvrazol-3-vnpvrimidin-4-amine 

A rmxture of 2,4,6-trichloropyrimidine (1.00 g, 5.46 mmol), 3-amino-5-methyl-li?- 
10 pyrazole (530 mg, 5.46 mmol) and trielhylamine (1 .1 ml, 8.2 mmol) in EtOH (10 ml) was 
stirred at room temperature for 1 day. Solvent was removed and the mixture was partitioned 
between EtOAc and water. The organic layer was concentrated to give the desired product 
(1.34 g, quantitative). 'H NMR (CDCI3): 5 2.30 (m, 3 H), 5.90 (m, 1 H), 7.85 (m, 1 H), 8.50 
(brs, IH). 

15 

Method 151 

[flJ?Vl-f4-FluorophenvlV2-morpholin-4-vlethvl1amine 

The compound was synthesized following Method 1 14 using ter/-butyl [(li?>l-(4- 
fluorophenyl)-2-hydroxyethyl]carbamate (Method 112) as starting material. 

20 

Utility 

The compounds of the present invention have utility for ihe treatment of cancer by 
inhibiting the tyrosine kinases, particularly the Trks and more particularly Trk A and B. 
Methods of treatment target tyrosine kinase activity, particularly the Trk actiAdty and more 

25 particularly Trk A and B activity, which is involved in a variety of cancer related processes. 
Thus, inhibitors of tyrosine kinase, particularly the Trks and more particularly Trk A and B, 
are expected to be active against neoplastic disease such as carcinoma of the breast, ovary, 
lung, colon, prostate or other tissues, as well as leukemias and lymphomas, tumours of the 
central and peripheral nervous system, and other tumow types such as melanoma, 

30 fibrosarcoma and osteosarcoma. Tyrosine kinase inhibitors, particularly the Trk inhibitors and 
more particularly Trk A and B inhibitors are also expected to be usefixl for the treatment other 
proliferative diseases including but not limited to autoimmune, inflammatory, neurological, 
and cardiovascular diseases. 
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Compounds of the present invention have been shown to inhibit tyrosine kinases, 
particularly the Trks and more particularly Trk A and B, as determined by the Trk B Assay 
described herein. 

Compounds provided by this invention should also be usefiil as standards and reagents 
5 in determining the ability of a potential pharmaceutical to inhibit tyrosine kinases, particularly 

the Trks and more particularly Trk A and B. These would be provided in commercial kits 

comprising a compoimd of this invention 

TrkB Assay Format 

TrkB kinase activity is being measured against its ability to phosphorylate synthetic 
10 tyrosine residues within a generic polypeptide substrate using homogenous time-resolved 

fluorescence (HTRF) technology. The intracellular domain of a HIS-tagged human TrkB 

kinase was expressed in SF9 cells and purified using standard nickel column chromatography. 

After the kinase is incubated with a biotinylated substrate and adenosine triphosphate (ATP) 

for 50 minutes at room temperature, the kinase reaction is stopped by the addition of 60 mM 
1 5 ethylenediaminetetraacetic acid (EDTA). The reaction is performed in 3 84 well microtitre 

plates and reaction products are detected with the addition of strepavidin-linked and 

phosphotyrosine-specific antibodies using the Tecan Ultra Evolution Microplate Fluometer 

after an additional 3-hour incubation at room temperature. 



Pepitide substrate 


PolyEAY-biotin (PGAT-bio.) 


ATP Km 


60 uM 


Assay conditions 


400 ng/ml TrkB, 10 mM HEPES, 0.005% BR SA, 20 mM MnCl2, 
100 nM PGAT-bio, 120 nM ATP 


Incubation 


50 minutes, room temperature 


Termination/Detection 
conditions 


50 mM HEPES, 60 mM EDTA, 0.03% BR SA, 5.9 nM p-Tyr 
LANCE Ab, 45 nM XL-665 Ab 


Detection incubation 


3 hours, room temperature 


Fluometer settings 


Excitation = 340 nM 
Emission 1 = 612 nM 
Emission 2 = 670 nM 
Flash =10 
Integration = 200 us 
Lad = 50 us 



Although the pharmacological properties of the compounds of the formula (I) vary 
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with structural change, in general activity possessed by compounds of the formula (I) may be 
demonstrated at IC50 concentrations (concentrations to achieve 50% inhibition) or doses in the 
range of (0.01 \Mto 10 iM). 

When tested in the above in-vitro assay the Trk inhibitory activity of the following 



5 examples was measured at the following IC50S. 



Ex 


IC50 


42 


0.067 |j,M 


64 


0.059 \M 


80 


0.087 
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Claims: 

1 . A compound of formula (I): 




5 (I) 

wherein: 

A is a direct bond or Ci-aalkylene; wherein said Ci.2alkylene may be optionally 
substituted by one or more R^; 

Ring C is carbocyclyl or heterocyclyl; 
10 R*andR* are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 

trifhxoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Ci^aUcyl, C2-6aIkenyl, 
Ca^aUcynyl, Ci-gaUcoxy, Ci-ealkanoyl, Cj^alkanoyloxy, JV-(Ci^alkyl)amino, 
7/,iV-(Ci.6alkyl)2amino, Ci-ealkanoylamino, A'^(Ci-6alkyl)carbamoyl, 
A';7/^(Ci-6alkyl)2carbamoyl, Ci.6al]cylS(0)a wherein a is 0 to 2, Cj-ealkoxycarbonyl, 
15 7V-(Ci,6alkyl)sulphamoyl, A/',i\/^(Ci.6aIkyl)2Sulphamoyl, Ci-eaUcylsuIphonylamino, carbocyclyl 
or heterocyclyl; wherein R^ and R'' independently of each other may be optionally substituted 
on carbon by one or more R^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R'; 

R^ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
20 carbamoyl, mercapto, sulphamoyi, Ci-salkyl, C2.6alkenyl, C2-6alkynyl, Ci-ealkoxy, 
Ci-ealkanoyl, Ci.6alkanoyloxy, A^(Ci-6alkyl)amino, 7y;iV-(Ci-6alkyl)2amino, 
C].6alkanoylamino, //-(Ci^alkyl)carbamoyl, A/;Ar-(Ci^alkyl)2carbamoyl, Ci.6allcylS(0)a 
wherein a is 0 to 2, Ci.6aIkoxycarbonyl, A'-(Ci.6aUcyI)sulphamoyl, 

iy;Af-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
25 may be optionally substituted on carbon by one or more R'°; and wherein if said 



wo 2005/049033 



PCT/GB2004/004784 



-131- 

heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R''; 

is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2.6alkenyl, Ca-eallcynyl, Ci.6alkoxy, 
5 C-ealkanoyl, Ci-salkanoyloxy, i\r-(Ci.6alkyl)amino, ;V;i\/^(Ci-6alkyl)2amino, 

Ci-salkanoylamino, i\^(Ci^alkyl)carbamoyl, jV;7V-(Ci.6alkyl)2carbamoyl, C]^alkylS(0)a 
wherein a is 0 to 2, Ci-ealkoxycarbonyl, Ar-(Ci^alkyl)suIphamoyl, 

JV;A^-(Ci.6aIkyl)2Sulphamoyl, Ci^alkylsulphonylamino, carbocyclyl or heterocyclyl; wherein 
R^ may be optionally substituted on carbon by one or more R'^; and wherein if said 
10 heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R'^; 

is hydrogen or optionally substituted Ci-6alkyl; wherein said optional substituents 
are selected from one or more R'^; 

R* and R' are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 

1 5 trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-ealkyl, C2-6alkenyl, 
C2.6alkynyl, Ci^alkoxy, Ci^alkanoyl, Ci^alkanoyloxy, A^-(Ci.6alkyl)amino, 
JV;A^-(Ci^aIkyI)2amiao, Ci^alkanoylamino, iV-(C].6alkyl)carbamoyl, 
A';A^-(Ci^alkyl)2carbamoyl, Ci-6aIkylS(0)a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
J\r-(Ci.6alkyl)sulphamoyl, iV;7V-(Ci.6alkyl)2Sulphamoyl, Ci-ealkylsulphonylamino, carbocyclyl 

20 or heterocyclyl; wherein R^ and R' independently of each other may be optionally substituted 
on carbon by one or more R'^; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R'^; 

or R* and R'' together with the pyrimidine bond to which they are attached form a 5 or 
6 membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherein said ring is 

25 fused to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring 
may be further delocahsed across the whole of the bicycUc ring; and wherein said carbocychc 
ring or heterocyclic ring may be optionally substituted on carbon by one or more R"; and 
wherein if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally 

18 

substituted by a group selected from R ; 
30 n = 0, 1, 2 or 3; wherein the values of R^ may be the same or different; 

R*, R^", R", R", R'^, R" and R^^ are independently selected from halo, nifro, cyano, 
hydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-eaUcyl, 
Cz-ealkenyl, C2-6alkynyl, Ci-ealkoxy, C-salkanoyl, Ci-ealkanoyloxy, Ar-(Ci.6alkyl)amino, 
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7/,A^-(Ci^alkyl)2amino, Ci.6alkanoylamino, iV-(Ci-6alkyl)carbamoyl, 
iV;7*/-(Ci^alkyl)2carbamoyl, Ci.6alkylS(0)a wherein a is 0 to 2, Ci-ealkoxycarbonyl, 
j\r-(Ci.6alkyl)sulphamoyl, iy;i\^-(Ci.6alkyl)2Sulphamoyl, Ci^alkylsulphonylamiDO, carbocyclyl 
or heterocyclyl; wherein R*, R"^, R'^ R"*, R'^ R" and R^ independently of each other may 
5 be optionally substituted on carbon by one or more R''; and wherein if said heterocyclyl 

contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from 

R', r", R", R^^ R^^ and R^" are independently selected from Ci.6alkyl, Ci-eaUcanoyl, 
Ci^alkylsulphonyl, Ci-ealkoxycarbonyl, carbamoyl, 7/-(Ci.6alkyl)carbamoyl, 

10 Ar,7\r-(Ci.6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; wherein 
R^, R", R'^ R^^ R^^ and R^° independently of each other may be optionally substituted on 
carbon by on or more R^^; 

R^' and R" are independently selected from halo, nitro, cyano, hydroxy, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci^alkyl, C2-6alkenyl, 

15 C2.6alkynyl, Ci-ealkoxy, Ci-ealkanoyl, Ci-ealkanoyloxy, Ar-(Ci-6alkyl)amino, 
iV;Ar-(Ci.6alkyl)2amino, Ci-ealkanoylamino, 7/-(Ci.6alkyl)carbamoyl, 
jV;7/-(Ci.6alkyl)2carbamoyl, Ci-6alkylS(0)a wherein a is 0 to .2, Ci^alkoxycarbonyl, 
A^-(Ci^alkyl)sulphamoyl, iV;7V^(Ci^alkyl)2Sulphamoyl, Ci^alkylsulphonylamino, carbocyclyl 
or heterocyclyl; wherein R'^ and R^' independently of each other may be optionally 

20 substituted on carbon by one or more R^^ and wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by a group selected from R^'*; 

R^^ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, 
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, iV-methyl-7V-ethylamino, 

25 acetylamino, iV-methylcarbamoyl, AT-ethylcarbamoyl, JV;A''-dimethylcarbamoyl, 

iy;7/-diethylcarbamoyl, JV-methyl-i\r-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl, 
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl, 
TZ-methylsulphamoyl, iV-ethylsulphamoyl, 7/,iV-dimethylsulphamoyl, iV.iV-diethylsulphamoyl 
or JV-methyl-iV-ethylsulphamoyl; and 

30 R^" is selected from Ci-ealkyl, Ci-ealkanoyl, Ci-ealkylsulphonyl, Ci-eaUcoxycarbonyl, 

carbamoyl, 7V-(Ci.6alkyl)carbamoyl, 7V;iV-(Ci.6alkyl)carbamoyl, benzyl, benzyloxycarbonyl, 
benzoyl and phenylsulphonyl; 
or a pharmaceutically acceptable salt thereof; 
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with the proviso that said compound is not: 

5-bromo-N''-(5-methyl4H-pyrazol-3-yl>N^-[lK2-pyridinyl)propyl]-2,4-pyrimidu^^^ 

5-cMoro-N^K5-methyl4H-pyrazol-3-yl)-N2-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamm 

5.bromo-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-N''-(5-methyl-lH-pyrazol-3-yl)-2,4- 

5 pyrimidinediamine; 

5-chloro-N^-[l-(3-methyl-5-isoxazolyl)ethyl]-l^-(5-methyl-lH-pyrazol-3-yl)-2,4- 

pyrimidiaediamine; 

5-bromo-N^-(5-methyl4H-pyrazol-3-yl)-N^-[l-(3-pyridinyl)propyl]-2,4-pyrimidinediam^ 
5-chloro-N^<5-methyl4H-pyrazol-3-yl)-N2-[l<3-pyridinyl)propyl]-2,4-pyrimidinedi^ 
10 5-cmoro-N^K5-methyl-lH-pyrazol-3-yl)-N^41<3-pyridinyl)ethyl]-2,4-pyrimidinediamine; 
5-bromo-N^K5-methyl-lH-pyrazol-3-yl)-N^-[l-(3-pyridinyl)ethyl]-2,4-pyrimidinediamine;or 
5-bromo-N^<5-methyl-lH-pyrazol-3-yl)-N^-[lK2-pyridinyl)ediyl]-2,4-pyrimidinediamine. 

2. A compound of formula (T), or a pharmaceutically acceptable salt thereof, according 
1 5 to claim 1 wherein A is a direct bond. 

3 . A compound of formula (1), or a pharmaceutically acceptable salt thereof, according 
either claim 1 or 2 wherein Ring C is phenyl, thienyl, pyridyl, thiazolyl. 

20 4. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according 
to any one of claims 1-3 wherein is selected from hydrogen, Ci-ealkyl, Ci-ealkoxy, 
iV;//-(Ci.6alkyl)2amino, Ci-6alkylS(0)a wherein a is 0 or carbocyclyl; wherein R* maybe 
optionally substituted on carbon by one or more R^ wherein R* is selected from halo or 
carbocyclyl. 

25 

5. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according 
to any one of claims 1-4 wherein R'' is hydrogen. 

6. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according 
30 to any one of claims 1-5 wherein: 

R^ is selected from Ci.^alkyl; wherein R^ may be optionally substituted on carbon by 

■nIO 

one or more R ; 
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r'° is selected from halo, hydroxy, carboxy, amino, Ci-ealkoxy, 
7/,Ar-(Ci.6alkyl)2amino, Ci^alkanoylamino, i\r-(Ci.6alkyl)carbamoyl, 
iV;7^-(Ci.6alkyl)2carbamoyl or heterocyclyl; wherein may be optionally substituted on 
carbon by one or more R*'; and wherein if said heterocyclyl contains an -NH- moiety that 

20 

nitrogen may be optionally substituted by a group selected from R ; 
r'^ is selected from hydroxy or Ci^alkoxy; 
R^° is selected from Ci-ealkyl. 

7. A compound of formula (I), or a pharmaceutically acceptable salt thereof, according 
to ant one of claims 1-6 wherein R^ is selected from halo, nitro, Ci^alkyl or Ci^alkoxy; 
wherein R^ may be optionally substituted on carbon by one or more R'^; and R^^ is selected 
from halo. 

8. A compound of formula (L), or a pharmaceuticaUy acceptable salt thereof, according 
to any one of claims 1-7 wherein R^ is hydrogen or optionally substituted Ci-galkyl; wherein 
said optional substituents are selected from one or more R'''; and R''* is selected from 
hydroxy. 

9. A compound of formula (I), or a pharmaceuticaUy acceptable salt thereof, according 

to any one of claims 1-8 wherein: 

R^ and R' are independently selected from hydrogen, halo, nitro, cyano, amino, 
Ci-ealkyl, Ar-(Ci-6alkyl)amino, iV;iV-(C,.6alkyl)2amino, Ar-(C,.6alkyl)carbamoyl, 
Ci^alkoxycarbonyl or heterocyclyl; wherein R^ and R' independently of each other may be 
optionally substituted on carbon by one or more R*'; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R'^; 

or R^ and R'' together with the pyrimidine bond to which they are attached form a 6 
membered carbocyclic ring or a 5 or 6 membered heterocyclic ring wherem said ring is fused 
to the pyrimidine of formula (I); wherein the double bonds of the resulting bicyclic ring may 
be further delocalised across the whole of the bicyclic ring; and wherein said carbocyclic ring 
or heterocycHc ring may be optionally substituted on carbon by one or more R"; and wherein 
if said heterocyclic ring contains an -NH- moiety that nitrogen may be optionally substituted 

1 8 

by a group selected from R ; 
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R^^ is selected from halo, hydroxy, amino, Ci-ealkoxy, iV;7/-(Ci.6alkyl)2amino, 
carbocyclyl or heterocyclyl; wherein R'^ may be optionally substituted on carbon by one or 
more R^^ and wherein if said heterocyclyl contains an -ISfH- moiety that nitrogen may be 

20 

optionally substituted by a group selected from R ; 
5 r'' is selected from halo, Ci-ealkyl or Ci-salkoxy; wherein R" may be optionally 

substituted on carbon by one or more R''; 

R^* is selected from Ci^alkyl; 

R^^ is selected from Ci^alkanoyl; 

R*' is selected from halo, hydroxy, C,.6alkoxy or heterocyclyl; and wherein if said 
10 heterocyclyl contains an -NH- moiety that nifrogen may be optionally substituted by a group 

24 

selected from R ; 

R^" is selected from Ci-ealkyl; and 
R^"* is selected from Ci^alkyl. 

15 10. A compound of formula (I), or a phaimaceutically acceptable salt thereof, accordmg 
to any one of claims 1-9 wherein n = 0 or 1. 

11. A compound of formula (I) (as depicted m claim 1) wherem: 

A is a direct bond; 
20 Ring C is phenyl, thienyl, pyridyl, thiazolyl; 

R^ is selected from hydrogen, methyl, ethyl, isopropyl, f-butyl, trifluoromethyl, 
cyclopropyhnethyl, ben2yl, methoxy, ethoxy, propoxy, isopropoxy, sec-butoxy, 
dimethylamino, methylthio or cyclopropyl; 

R^ is selected from methyl, ethyl, trifluoromethyl, hydroxymethyl, carboxymethyl, 
25 aminomethyl, methoxymethyl, morpholinomethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1- 

carboxyethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, acetamidomethyl, 2-[A^-methyl-7V^- 
(2-methoxyethyl)amino]ethyl,2-[J\r-methyl-iV-(2-hydroxyethyl)amino]ethyl, 2-{N- 
methylcarbamoyl)ethyl, 2-[7/-(2-hydroxyethyl)carbamoyl]ethyl, 2-(N.N- 
dimethylcarbamoyl)ethyl, 2-morpholinoethyl, 2-pyrrolidin-l-ylethyl or 2-(l-methylpiperazin- 
30 4-yl)ethyl, l-methyl-2-hydroxyethyl; 

R^ is selected from fluoro, nitre, trifluoromethyl or methoxy; 

R" is hydrogen; 

R^ is hydrogen, methyl or 2-hydroxyethyl; 
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and R' are independently selected from hydrogen, fluoro, chloro, bromo, nitre, 
cyano, amino, methyl, methylamino, ethylamino, propylamino, isopropylamino, 
dimethylamino, iV-methyl-AT-propylamino, iV-ethylcarbamoyl, methoxycarbonyl, 
ethoxycarbonyl, butoxycarbonyl, morpholino, pyrroUdinyl or piperazinyl; wherein R and R 
independently of each other may be optionally substituted on carbon by one or more R'^; and 
wherein said piperazinyl may be optionally substituted on nitrogen by a group selected from 



R'^ 



or R^ and R' together with the pyrimidine to which they are attached form a bicyclic 
ring selected from quinazolinyl, thieno[3,2-d]pyrimidinyl, thieno[2,3-d]pyrimidinyl, IH- 
pyrazolo[3,4-d]pyrimidinyl, thieno[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, 5,6,7,8- 
tetrahydro-pyrido[4,3-d]pyrimidmyl, 5,6,7,8-tetrahydro-pyrido[2,3-cqpyrimidinyl or 5,6,7,8- 
tetrahydro-pyrido[3,4-c/]pyrimidinyl; and wherein said bicyclic ring may be optionally 
substituted on carbon by one or more R''; and wherein said 5,6,7,8-tetrahydro-pyrido[4,3- 
dlpyrimidinyl, 5,6,7,8-tetrahydro-pyrido[2,3-^f]pyrimidinyl or 5,6,7,8-tetrahydro-pyrido[3,4- 

18 

i/]pyrimidinyl may be optionaUy substituted on nitrogen by a group selected from R ; 

r'^ is selected from fluoro, hydroxy, amino, ethoxy, dimethylamino, phenyl, 
pyiToUdinyl, piperazinyl or morpholino; wherein R'^ may be optionally substituted on carbon 
by one or more R'^ and wherein said piperazinyl may be optionally substituted on nitrogen 

20 

by a group selected from R ; 

R^* is selected from methyl; 

r" is selected from fluoro, chloro, methyl, methoxy, ethoxy or propoxy; wherein r" 
may be optionally substituted on carbon by one or more R''; 
r'^ is selected from acetyl; 

r'^ is selected from fluoro, hydroxy, methoxy, piperazinyl, pyrrolidinyl or 
morpholino; and wherein said piperazinyl may be optionally substituted on nitrogen by a 
group selected from R^"*; 

R^" is selected from methyl; 

R^'* is selected from methyl; 

n = Oorl; 

or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not: 

5-bromo-N'-(5-methyl-lH-pyrazol-3-yl)-N'-[l-(2-pyridinyl)propyl]-2,4-pyrimidinedianiine; 
5-chloro-N''-(5-methyl-lH-pyrazol-3-yl)-N'-[l-(2-pyridinyl)propyl]-2,4-pyrimidinediamine; 
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5-bromo-N'*-(5-methyl4H-pyrazol-3-yl)-N^-[l-(3-pyridmyl)propyl]-2,4-py^ 
5-cmoro-N'*-(5-me%14H-pyrazol-3-yl)-N^-[lK3-pyridmyl)propyl]-2,4-pyrimidinedian^ 
5-cmoro-N^-(5-me%14H-pyrazol-3-yl)-N^-[l-(3-pyridmyl)el3iyl]-2,4-pyrimid^^^ 
5-bromo-N'*<5-methyl4H-pyrazol-3-yl)-N^-[l<3-pyridinyl)e%l]-2,4-pyrimidm^ 
5 5-bromo-]Sr'K5-me%14H-pyrazol-3-yl)-N^-[l-(2-pyridinyl)e%l]-2,4-pyTmu 

12. A compound of fonmila (I) (as depicted in claim 1) selected from: 
(2iJ>2-({4-[(5-cyclopropyl-li?-pyrazol-3-yl)aminD]-5-fluoropyrimidin-2-yl}amino)-2-(4- 

fluorophenyl)ethanol; 

10 5-bromo-N^-(3-cyclopropyl-l/f-pyrazol-5-yl)-N^-[(15>l<4-fluorophenyl)ethyl]pyrin^ 
2,4-diamine; 

(2i?)-2-({5-chloro-4-[(3-cyclopropyl4iy-pyrazol-5-yl)amino]pyritnidin-2-yl}amino)-2-(4- 
fluorophenyl)ethanol; 

(2R)-2-({5-chloro-4-[(3-isopropoxy-lH-pyrazol-5-yl)amino]pyrimidin-2-yl}amino)-2-(4- 

15 fluorophenyl)ethanol; 

(3iS)-3-({5-chloro-4-[(5-cyclopropyl-li/-pyrazol-3-yl)amino]pyrimidia-2-yl}amiao)-3-(4- 

fluorophenyl)-7/-methylpropananiide; 

2-({5-chloro-2-{[(lS)-l-(4-fluoTophenyl)ethyl]amino}-6-[(5-isopropoxy-lH-pyrazol-3- 

yl)amuio]pyrimidin-4-yl} amino)propane- 1 ,3-diol; 
20 2-[(5-chloro-6-[(3-cyclopropyl-lH-pyrazol-5-yl)amino]-2-{[(lS)-l-(4-fluorophenyl)ethyl] 

amino}pyrimidin-4-yl)ainino]propane-l,3-diol; 

5-chloro-N''-(5-cyclopropyl-lH-pyrazol-3-yi)-N^-[(lS)-(4-fluoro-phenyl)-ethyl]-6-(4-methyl- 
piperazin- 1 -yl)-pyrimidine-2,4-diamine; 

(2R)-2-({4-[(5-cyclopropyl-lH-pyrazol-3-yl)amino]-7-fluoroquinazolin-2-yl}amino)-2-(4- 

25 fluorophenyl)ethanol; and 

2-[(5-chloro-6-[(5-cyclopropyl-lH-pyrazol-3-yl)amino]-2-{[(lR)-l-(4-fluorophenyl)-2- 

hydroxyethyl]amino}pyrimidin-4-yl)amino]propane-l,3-diol; 

or a pharmaceutically acceptable salt thereof. 

30 13. A process for preparing a compound of formula (I) or a pharmaceutically acceptable 
salt thereof, as claimed in any one of claims 1-12, which process comprises of: 
Process a) reaction of a pyrimidine of formula (11): 
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c i-(R\ 



ai) 



wherein L is a displaceable group; with an pyrazole amine of formula (HI): 

R4 \ , 



R' 



(HT) 



or 



Process b) reacting a pyrimidine of formula (IV): 



R 




H 



(TV) 

10 wherein L is a displaceable group; with a compound of formula (V): 



R 



H , 
/R2 




C i-(R^)n 



(V) 

Process c) reacting a compound of formula (VI): 
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(VI) 

with a compound of formula (VII): 

R 



6 



7 

X s 

5 (vn) 

wherein X is an oxygen atom and q is 1; or X is a nitrogen atom and q is 2; and wherein each 
R^" independently represents a Ci-ealkyl group; or 
Process d) reacting a compound of formula (VIII): 



R 




10 (vni) 

with hydrazine; or 

and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

1 5 iii) forming a pharmaceutically acceptable salt. 
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14. A compound of formula (T), or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims 1-12, for use as a medicament. 

15. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, 
5 as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the 

inhibition of Trk activity. 

16. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, 
as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the 

1 0 treatment or prophylaxis of cancer. 

17. The use of a compound of formula (I), or a pharmaceutically acceptable salt thereof, 
as claimed in any one of claims 1-12, in the manufacture of a medicament for use m the 
production of an anti-proliferative effect. 

15 

1 8. A method of inhibiting Trk activity comprising administering to a host in need of such 
treatment a therapeutically effective amount of a compound of formula (S), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12. 

20 19. A method for the treatment or prophylaxis of cancer comprising admmistering a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutically 
acceptable salt thereof, as claimed in any one of claims 1-12. 

20. A method of producing an anti-proliferative effect in a warm-blooded animal, such as 
25 man, in need of such treatment which comprises administering to said animal an effective 

amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof, as 
claimed in any one of claims 1-12. 

21 . A pharmaceutical composition comprising a compound of formula (I), or a 

30 pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with 
at least one pharmaceutically acceptable carrier, diluent or excipient. 
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22. A pharmaceutical composition comprising a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with 
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the inhibition 
of Trk activity. 

5 

23. A pharmaceutical composition comprismg a compound offormula (I), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with 
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment 
or prophylaxis of cancer. 

10 

24. A pharmaceutical composition comprising a compound offormula (I), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with 
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production 
of an anti-proUferative effect in a warm-blooded animal such as man. 

15 

25. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims 1-12, for use in the inhibition of Trk activity. 

26. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed 
20 in any one of claims 1 - 1 2, for use in the treatment or prophylaxis of cancer: 

27. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims 1-12, for use in the production of an anti-proUferative effect. 

25 28. The method or use accordmg to claims 16, 19, 23 or 26 wherein said cancer is selected 
from oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical cancer, ewings 
tumoiur, neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer, colorectal cancer, 
prostate cancer, bladder cancer, melanoma, lung cancer - non small cell lung cancer 
(NSCLC), small cell lung cancer (SCLC), gastric cancer, head and neck cancer, renal cancer, 

30 lymphoma, leukaemia, tumours of the central and peripheral nervous system, melanoma, 
fibrosarcoma and osteosarcoma. 
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